Including  Hairi  Radio  Fun! 


nternational  Edition 


Finally  -  A  Professional- 
Quality  Receiver  to  Monitor 
Weather  Broadcasts! 


Qtir  new  RWX  is  a  very  sensitive  and 

selective  Hemtrontci^'^  grade  receiver 
to  monitor  critical  NOAA  weather  broadcasts. 

Exc&Uent  0J5|iV  sen- 
sitrvity  provides  good  recep- 
tkin  €ven  at  d  Stances  of  70 
miles  or  more  with  suitable 
antenna.  Ko  comparison  with 
ordinary  consumer  radiosl 

Automatic  mode  pfovkjes  slomi  vt/atch,  alerting  you  by 
unmtiting  receiver  amJ  pnov^ding  an  output  to  trip  remote 
equipment  wtien  an  alerl  tone  is  broadcssi 

Essential  for  airports,  police  and  tire  departments. 
CAP,  broadcast  stations,  state  and  local  emergency  man- 
agers, amateur  repeaters  -  anyone  needing  a  professional 
quality  receiver  Because  of  its  reasonable  price,  it  is  &ho 
handy  for  bikers,  hikers,  t>oaters,  tiunters,  fanrterE  -  or 
ar^yone  wt\o  needs  up-lo^ate  weather  info  and  emer- 
gency warnings,  even  from  distant  statKjns, 

Small  enough  for  emergency  or  portable  use,  it  can 
even  be  powered  from  a  small  B-12V  battery  when 
needed.  Crystal  controlled  for  accuracy;  all  7  channel 3 
provided  {162  40  to  162.55). 

Yoii  csn  &uy  just  the  receiver  pcb  modvle  tn  kit  fiorm  or 
buy  the  kit  with  an  attractive  metal  cabinet  AC  power 
adapter,  and  built-in  speaker.  It  is  also  availiable  factory 
wired  and  tested. 


RWXRcvr|tl(,PCB{jfily  ..«.. 
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RWX  Rcw  kH  w\h  cablrwt,  speatcer,  fi  AC  adflptef .$99 

ftWXRi^ffTiiweditesied  in  cabinet  with  speaker  &  adapter     S139 


WWV  RECEIVER 


Get  time  and  fre- 
qiienc^  checks 
without  birying 
multiband  hf  rcvr.  Hear  sdar 
activrty  repcrrts  atfectrng  radio 
propagation.  Very  sensitive 
and  selective  crystai  con- 
trolled supeffiet,  dedicated  to  listening  to  WWV  on  10,000 
MHz.    Pefformance  rivals  Itie  most  expensive  receivers 

•  RWWV  R^f  kit.  PCB  oniy  ....._ t„,.,„-^,..$S9 

•  RWWV  Rcvr  kit  vidth  cabt,  spkr.  &  12Vckr  adapter    .  SBS 

•  RWWV  Rcvr  w/t  in  cabl  with  spkr  &  adapter    .$129 


WEATHER  FAX  RECEIVER 


Join  the  fun.  Get 
striking  Images  di- 
rectly from  the 
weather  satellites! 
A  vefy  sensitive 
wideband  fm  receiv- 
er optimized  For 
reception  of  NOAA  APT  and  Russian  Metaor  weather 
fax  images  on  the  137  MHz  bend. 

The  R139  is  lower  cost  and  easier  to  maintain  than 
synthesized  units  And  it  is  desigried  from  the  grourKJ  up 
for  optimum  saiieiEite  rsiept»on,  not  just  an  off^he-shetf 
scanner  with  a  shorted-out  IF  filterl 

Covers  ail  five  satellite  channels.  Scanner  circuit  and 
recorder  controi  allow  you  to  automatically  search  for  and 
tape  signals  as  satellites  pass  overhead,  even  while  away 
from  home. 

•  R13t  Receiver  Kit  Sesi  case  . ^^^^ ^„.„....„„....„„.„.„...S15S 

*  R139  RecflivftTKH^ti  ca6e  and  AC  powsr  adapter ..„„.»..,. SI 89 

•  R139  Racsiver  wrt  iri  case  wtih  AC  power  adapter »»,*,- r39 

*  Inlemai  PC  Demodjlator  Board  snd  imaging  Softwars  „«.„«,..  1289 

9  iLtrri::-         '.srtna  ■  — r-- ■  ■      — #119 

*  W&aBW  SfllB^S  HanduOOK     .„.tt.,ti..w—^jiijli  .lunn-      I     I      II.    ...... #ZD 


SUBAUDIBLE  TONE 
ENCODER/DECODER 


Access  all  your  favorite  closed  repeat- 
ers with  TD-6  CTCSS  En  coder/ Dec  Oder 


Encodes  all  standard  sub- 
audible  tones  with  crystal  ac- 
curacy and  convenient  DIP 
switch  selection.  Compre- 
henSFve  manual  also  shows 
tiow  you  cait  set  up  a  front 
panel  swKcJv  to  select  be- 
tween tones  for  several  re- 
peaters.     Receiver  decoder 

can  be  used  to  rriute  receive  audio  and  is  optimized  for  in- 
stallation in  repeaters  to  provide  closed  access.  High 
pass  filter  gets  rid  ot  annoying  buz2  in  recefvef. 

•T0*5  CTCSS  Encode r/Decoder  Kit  .,., - „.only  $39 

•TD-5  CTCSS  Encoder/Decoder  Wired/tested ........ $59 


HIGH  QUALITY  VHF&UHFFM 
XMTR  AIUD  RCVR  MODULES 


FM  EXCITERS:  2W oiltput  conllnuoLis duty. 

•  TA51:  for6M.  2M,220 
MHz  ,  kit$99.  W^S169. 

•  TA451:  for42CM75MH2, 

..„...,.  kit  $99,  wrt  $169, 

•  TA901:  tor  902-928  MHz. 
C0,5Wo«y w/t  $169. 


VHF  &  UHF  POWER  AMPLIFIERS. 
OutpLrt  levels  from  10Wto  100W  Starting  at  $99, 

FM  RECEIVERS: 

y  *  R100  VHF  FM  RECEIViRS 
Very  sensitive  -  0.1  SpV.  Superb 
setedivity  -  iKjfrk  crystal  ar>d 
ceramic  IF  filters,  >100  dS 
down  at  ±  12kHz.  best  available 
anywhere,  flutter-proof  squelch. 
For  46-54.  72-76,  140-175,  or  216^225  MHz. 

•  Rl44m220  RCVRS.    Like  RIOQ,  for  2M  or  220  MKz, 
with  helical  resonator  in  front  end kit  $159,  w/t  $219 

•  R451  FM  RCVR,  for  420-475  MHz.    Similar  to  R100 
above .,.,.. kit  $129,  wrt  $1S9 

.  R901  FM  RCVR,  &02-92BMHz $fB%,  wft$219 


TRANSIVIITTIIMG  AND 
RECEIVING  CONVERTERS 


Go  on  a  Nam  satellite  adventurel  Add  an- 
other band  for  the  next  contest  Thrill  in  the 
excitement  of  buildfng  your  own  gear,  and 
save  a  bundle. 

No  need  to  spend 

thousands  on  new 
transceivers  for 
each  band  I 

■  Convert  vhf  and  uhf  signals  to/from  10M, 

•  Even  if  you  doni  have  a  10M  rig.  you  can  pick  up  very 
good  used  xmtrs  S  rcvrs  for  next  to  nott^ing 

•  Recefvir>g  conveftefs  (shown  atiove}  available  for 
various  segments  of  6M,  2M,  220.  and  432  MHz. 

•  Kits  from  $49,  wired/tested  units  onfy  $99. 

•  Xmitting  converters  (at 
iBft)for2M.432MHz. 

•  Kits  onfy  $99  vhf  or 
S99  utif . 

•  Power  ^mpFifiers  up  to 
SOW  output. 


"  Buy  at  low,  factory-direct  net  prices  and  savef 
'  For  complete  info,  call  or  write  for  free  catalog. 

•  Order  by  mail,  fax,  or  phone        isti  am.  i-s  piiem»mtifiieK 

•  lyiin.  S5  S&H  charge        tor  first  pow^  plus  aiJtn  weight  «  insurance. 

*  Use  VISA,  Mastercard,  Discover,  check,  or  UPS  C.O.D. 


View  Calaiog  on  our  W&b  slle: 
WWW .  ha  mtro  n  ic  s.c  om 

e-matir  jv@hamlromcs.com 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with 
full  autopatch  and  many  versatile  dtmf  con- 
trol features  at  less  than  you  might 
pay  for  a  bare-bones  repeater 
or  controller  alonel 


#  kit  stilt  onty$iOB5 

*  faptory  assembled  stiff  onfy  $12§S 

50-54. 143-174,  213-233,  42{M75  Mhto    (SOJ-ftJB  MHl  sliflhtf^  tUghar.J 
rCC  type  4Cttj«ftd  iOF  commeioai  fffvsw  tn  ISO  fi  450  MHz  bsndt 


Digrta)  Voice  Recorder  Option.  Altows  message 
up  to  20  sec.  to  be  remotely  recorded  off  the  air.  Play 
back  at  user  request  by  DTMF  command,  or  as  a  period i- 
caf  voice  kl,  of  both.  Great  for  making  club  announce- 

IHvlitVl  J.H  #*.h  p«i  ».i-*.**'#-i'*-i-l-l--.«-"*"-"*  ■^*-"»"  ■■■■■■■■■■■  P  ■■■■■-■■■■■  ■■'"■a-  '  r  ■  S*''"J      ^     ■    VW" 

REP-200C  Economy  Repeater,  Reai-voice  ID.  no 
dtmf  or  autopatch. ....„  Kit  only  $795.  w&t  S1 1 95- 

REP-200N  Repeater.  Wrthout  controller  so  you  can 
use  your  own > Kit  oniy  $695,  w&t  S995 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catafog  First! 


Hamtronics  has  the  world's 
most  complete  line  of  mod- 
ules for  making  repeaters.  In 
addition  to  exciters,  pa's,  and 
receivers,  vve  offer  the  fol- 
lowing controllers. 

COR-3,  Inexpensive,  flexible  COR  module  with  timers ^ 
courtesy  beep,  audio  mijter,  .. only  S49/kit,  $79  wrt 

CWIO.   Traditional  diode  matrix  ID'er. .,., kit  only  S59 

C WlO-2.    Eprom  -control  i  ed  I  D'e  r. , .  only  S  54^  i  t,  S  79  w/t 

DVR-1.  Record  your  own  voice  up  to  20  sec.  For  voice 
id  or  playing  club  announcements $59^kit,  S99  w/t 

COR-4.  Cornpiete  COR  and  CWID  all  on  one  board  ID 
m  eprom.  Low  powef  CMOS. only  SSSfkit,  $149  w/t 

COR-6-  COR  with  real-voice  id,  Low  power  CMOS, 
non-^volatile  memory kit  only  $9^9,  w/t  only  S 149 

COR-5-  ^iP  contitjiier  with  autopatch  reverse  ^p,  phone 
remote  controL  k3ts  of  DTMF  control  functions,  atl  on  or»e 
t>oand.  as  used  in  flEP-200  Repeater ,.,„,..  $379  wft 

AP-3.  Repeater  airtopatch,  reverse  autopatdi.  phone 
line  remote  co  n  irol .  Use  with  TD-2 ki  1 1 39 

\.  Four-digit  DTMF  decode r/controlter.    Five  latching 
iff  functions,  loll  call  resthctor ktt  $79 

TD-4,  DTMF  controller  as  atjove  except  one  on-off  func- 
tion and  no  tolt  call  resthctor  Can  also  use  for  setectiva 
caEling;  rmite  speaker  until  someone  pages  you. ..  kit  $49 


LOW  NOISE  RECEIVER  PREAMPS 


LNG^   }  G^As  FET  PREAMPS 

STILL  ONLY  SSSf 

•  Make  your  friends  sick  vvitti 
envyf  Work  statrons  thay  dont 
even  know  are  there^ 

•  In&tall  one  at  the  antenna  and 
overcome  coax  losses 

•  Avai7adfe  for  28-3(7,  4S'56.  137-f5Z  152-172,  210-2m, 
400^70,  and  600-9€€  MHi  bands 

LNW-(   )  ECONOft/IY  PREAMPS 
ONLY  S29  kit,  $44  wired/tested 

•  Mi  n  tat  u  re  MOSFFT  Preamp 

•  SokJer  terminals  allow  easy 
connection  inside  radfcos, 

Av^iiable  for  25-35,  35-55,  55-90.  90-120,  120-150. 
150-200,  200-270.  and  400-500  MHz  bands. 


oiLt  3ti(H  ff.ir 


amironics,  inc 

fiS'D  Moil!  Rd;  Hilton  Mr  144£a-dS3S 
Phone  716-392-9430  (fax  9420) 


Synthesized 

FM  Stereo 

Transmitter 


i&it!:--::...::d|bis^ 


Microprocessor  controSlect  Jof  easy  freq 
programming  usinj  DIP  switches,  no  drift,  yo\jr  signal  is  rock 
solid  ail  the  Nme  -  ju&t  like  Ihe  cornmercial  stations-  Audio  quality 
is  excellent,  connect  lo  the  line  output  of  any  CD  player,  ta|]e 
deck  or  mike  rnlxer  and  yo jYe  on-the-air.  Fcfeim  buyers  will 
appreciate  the  tiigh  power  outout  capability  of  ine  FM'25;  many 
Caribbean  lo  Iks  use  a  single  FM'25  to  cover  Itie  whole  island! 
New,  innproved,  clean  and  hum-free  runs  on  eilher  1 2  VDC  or 
120  VAC.  Kit  comes  conplele  with  case  set,  whip  antenna,  120 
VAC  power  adapter  ■  easy  one  evening  assembly. 

FM'25,  Synthesized  FH  Stereo  Transinittef  Kit $t29.95 


Tunable  FiVi 

Stereo 
Transmitter 


A  fower  cost  aliernative  lo  our  high  performance  transmitters. 
Oflers  great  vafue,  tunable  over  the  86-108  MHz  FM  broadcast 
band,  plenly  of  power  and  our  manuaf  goes  into  great  detail  out- 
lining aspects  of  antennas,  transmitting  range  and  the  FCC  niJes 
and  regulations.  Connects  to  any  cassette  deck,  CD  player  or 
mixer  and  you're  on-lhe-air  you'l  be  amazed  at  the  exceptional 
audio  quality!  Runs  on  internal  9V  battery  or  external  power  from 
5  to  15  VDC,  or  Optional  120  VAC  adapter.  Acfd  our  matching 
case  and  whip  antenna  set  for  a  ntce  finished  look. 

FM^IOA,  Tunabie  F\A  Stereo  Transmrtter  Kit. $34.95 

CFM,  Matching  C^se  and  Antenna  Set J1 4,95 


RF  Power 

Booster 

Amplifier 


Add  some  serious  muscle  to  your  signal,  boost  power  up  to  1 
watt  over  a  frequency  range  ol  100  KHz  to  over  1000  MHz! 
Use  as  a  lab  amp  for  signal  generators,  plus  many  foreign  users 
employ  the  LPA-1  to  boost  the  power  of  their  FM  Stereo  trans- 
mitters, providing  radio  service  through  an  entire  town.  Power 
required:  12  to  15  volts  DC  at  250mA,  gain  of  33dS  at  10  MH?, 
10  dB  at  WQ  UHi.  For  a  neat,  prolesstonally  finished  bok,  add 
the  optional  matching  case  set.  " 

LPA-1,  Power  Booster  Amplifier  Kit $39.95 

CLPA,  Matching  Case  Set  for  LPA<1  Kit ,  $1 4i5 

LPA4V/r,  Fully  Wired  LPA-1  wHh  Case  ,.,....,.„.,. ,  fSl^SS 


_  Micro  FM 

^  J  Wireless  Mike 


World's  smallest  FM  transmitter.  Size  of  a  sugar  cub  el  Uses 
SMT  (Surface  Mount  Technology)  devices  and  mini  eleclret  con- 
denser microphone,  evert  the  battery  is  included.  We  give  you 
two  complete  sets  of  SMT  parts  to  allow  for  any  erors  or 
mishapS'buikl  il  carefully  and  you've  got  ei^tra  SMT  parts  to 
build  anotherf  Audio  quality  and  pick-up  is  unthelievable,  Irans- 
nrassion  range  up  to  300  teet,  tunable  lo  anywhere  in  standard 
FM  band  33  Iol03  MHz.  7/B"w  x  3/^''h  x  3/4^"h. 

FM-5  Micro  FM  Wireless  Mike  KH J19.95 


Crystal 

Controlled 

Wireless 

Mike 


Super  stable,  drift  free,  not  affected  by  lempefalure,  metal  or 
vour  body!  Frequency  is  set  by  a  crystal  in  the  2  meter  Ham 
band  of  146,535  MHz,  easily  picked  up  on  any  scanner  radio  or 
2  meter  rig.  Changing  the  crystal  to  put  frequency  anywhere  in 
the  140  to  ISO  MHz  range-crystals  cost  onJy  five  or  six  dollars. 
Sensitive  electret  condenser  mike  picks  up  whsspers  anywhere 
in  a  room  and  transmit  up  to  1/4  mile.  Powered  by  S  volt  Lithium 
or  pair  of  watch  batteries  which  are  included,  Uses  the  latest  in 
SMT  surface  nwuni  parts  and  we  even  include  a  few  extras  in 
case  you  sneeze  and  loose  a  part! 

m-%  Crystal  Conirolled  FM  Wireless  Mike  Kit $39.95 

FM-5WT  Fully  Wired  FM'6 $69.95 


Call  for  our  Free  Catalog  ! 


Super  Pro  FM  Stereo 
Radio  Transmitter 


A  tfufy  professional 

frequency  synthe- 
sized FM  Stereo 
transmitter  station  in 
one  easy  to  use, 
handsome  cabinet- 
Most  radio  stations 
require  a  whole 
equipment  rack  to 
hold  afl  Ehe  features 
weVe  paci<ed  into  the  FM-100.  Set  frequency  easily  with  the 
Up/Down  Ireq  buttons  and  the  big  LED  digital  display.  Plus 
there's  input  fow  pass  filtering  that  gives  great  soured  no  matter 
what  the  source  (no  more  squeals  or  swishing  sounds  from  cheap 
CD  player  inputs!)  Peak  limilers  tor  maximum  'punch'  in  your 
audio  -  without  over  modulation,  LED  bargraph  meters  for  easy 
setting  of  audio  levels  and  a  built-in  mixer  with  mike  and  line  level 
inputs.  Churches,  drive-ins,  schools  and  colleges  find  the  FM-10G 
to  be  the  answer  to  their  transmitting  needs,  you  will  too.  Ho  one 
offers  all  these  features  at  this  price!  Kit  includes  sharp  looking 
metal  cabinet,  whip  antenna  and  120  volt  AC  adapter.  Also  runs 
on  12  volts  DC, 

We  also  offer  a  high  power  export  versiorj  of  the  FM-100  ihaVs 
My  B&sembled  \/\^th  onB  wati  of  HF  power,  for  miles  of  program 
coverage.  The  export  version  can  only  be  sf^ipped  outside  the 
USA,  or  wnf^ir\  the  US  if  accompsoied  by  a  signed  Btmement  thai 
the  unil  wiii  be  exponsd. 

FM^lGO,  Professional  FM  Stereo  Transrrilter  Kit  * $299,95 

m-mm,  Fully  wired  High  Power  FM-100 , .  $429.95 


Speech 

Descrambler 

Scrambler 


Decode  ai!  that  gibberish!  This  is  the  **■ 
popular  descrambJef  /  scrambter  that  youVe  read  about  in  al!  the 
Scanner  and  Etecironic  magazines,   The  iechnotooy  used  js 
known  as  speech  inversion  which  is  compatibte  wiin  most  cord- 
less phones  and  many  police  department  systems,  hook  it  up  to 
scanner  speaker  terminals  and  you're  in  business ^  Easily  config- 
ured for  any  use:  mike,  line  level  and  speaker  output/inputs  are 
provided,  Also  communicate  in  total  privacy  over  telephone  or 
radio.  fi>ll  duplex  operation  -  scramble  and  unscramble  at  the 
same  time-  Easy  to  buikf,  at!  complex  circuitry  contained  in  new 
custom  ASIC  chip  for  clear,  clean  audio.  Runs  on  9  to  15VDC, 
RCA  phono  type  jacks.  Our  matching  case  set  adds  a  super  nice 
pro  f essi  onal  I  ook  to  your  kit , 

SS-7QA,  Speech  Descrambler/Sccambler  Kit $39,95 

CSS,  Custom  Matching  Case  aad  Knob  Set $1 4.95 

SS-70AVin",  Fully  Wired  SS-70A  with  Case  „ . , $79.95 

AC12-5, 12  Volt  DC  Wall  Plug  Adapter ....$9.95 


Tone-Grabber 

Toucli  Tone 

Decoder / 

Reader 


i Dialed  phone  numbers, 
I  repeater  codes :  control 
I  codes,  anywhere  touch- 
tones  are  used-  your  TG-1  wit!  decode  and  store  any  number  it 
hears,  A  simple  hooh-up  to  any  radio  speaker  or  phone  line  is  alt 
thai  is  required,  and  since  the  TG-t  uses  a  central  office  quafify 
decoder  and  microprocessor,  it  will  decode  digits  at  virtually  any 
speed!  A  256  digit  non-voiatile  memory  stores  numbers  for  100 
years  -  even  with  the  power  turned  off,  and  an  0  djgil  LED  display 
allows  you  lo  scroll  through  anywhere  in  memory.  To  make  il  easy 
10  pick  out  numbers  and  codes,  a  dash  is  inserted  between  any 
group  Of  set  of  numbers  that  were  decoded  more  than  2  seconds 
apart.  The  TG-1  runs  from  any  7  to  15  volt  DC  power  source  and 
is  both  voltage  regulated  and  crystal  controlled  for  the  ultimate  in 
siabiiity.  For  stand-alone  use  add  our  matching  case  set  for  a 
clean,  professionally  finished  project.  We  have  a  TG-l  connected 
up  here  at  the  Ramsey  factory  on  the  FM  radio.  It's  I un  to  see  the 
phone  numbers  that  are  dialed  on  the  morning  radio  shovvl 
Although  the  TG-1  requires  less  than  an  evening  to  assemble 
(and  is  fun  to  buiW,  too!),  we  offer  the  TG-1  fully  wired  and  tested 
in  matching  case  lor  a  special  price. 

Tfrti  Tone  Grabber  Kit $99.95 

CTG,  Malching.Case  Set  for  TG-1  Krt, $14.95 

TG-1WT,  Fully  wired  Totre  Grabber  with  Case, $149-95 

AC12-5, 12  volt  DC  Wall  Fiyg  Adapter $9.95 


I)  Mini-Peeper 
^  Micro  Video 
-i     Camera 


Super  small,  highquafity 
lully  assemhlecTB  &  W 
CGD  TV  camera  the  si^e 
of  an  Be  cube!  Provides  excellent  pictures  in  iow  light  (2  lux),  or 
use  our  lR-1  Infra-Red  light  source  to  invisibly  illuminate  an 
entire  room  on  a  pitch  black  night!  imagine  the  possibilities... 
build  it  into  a  snx^e  detector,  wall  clock,  lamp,  booK,  radio. 
Exact  same  camera  that's  in  big  buck  detective  catalogues  and 
stores.  Kit  includes:  fully  assembled  CCD  camera  mcnJule,  con- 
neciors^  interface  PC  board  kit  with  proper  voltage  regulation 
and  filtering-,  hook-up  details  ^  even  a  mini  microphone  for  sensi- 
tive soundfTwo  modets  available:  Wide  Angle  Lens  3.6mnvf2, 
adjustable  focus  lens,  92  degree  view:  Pinhole  Lens  5.5mm/l4.5, 
6Q  degree  view.  The  Pinhoie  Lens  is  physically  nnxh  flatter  and 
provides  even  greater  depth  of  locus.  The  camera  itself  is  1.Z' 
square.  The  Wide  Angle  Lens  is  about  1"  long,  Pinhole  Lens 
about  1/2",  interface  PC  board  is  f "  x  2"  and  uses  RCA  jacks  for 
easy  hook-up  to  VCRs,  TVs  or  cabte  runs.  Power  required  is  9 
to  14  VDC  @  150  mA.  Resolution:  380  x  350  lines.  Instmction 
manual  contains  ideas  on  mounting  and  disguising  the  Mini- 
Peeper  along  with  info  on  adding  one  of  our  TV  Transmitter  kits 
(such  a5  the  MTV-7  unit  below)  for  wireless  transmission! 

MP-t,  Wide  Angte  Lens  CCD  TV  Camera  Outfit $169.95 

MP-tPH,  Pin-ftole  Lens  CCD  TV  Camara  Outfit $189.95 


MicroStation 
Synthesized 

UHFTV 
Transmitter 


Now  you  can  be  in  the  same  league  as  James  Bond.  This 
transmitter  is  so  small  that  it  can  (it  into  a  pack  of  Cfgarettes  ■ 
even  including  a  CCD  TV  camera  and  battery!  Mcdel  airplane 
enthusiasts  put  the  MTV-7  A  into  airplanes  for  a  dynamite  view 
from  the  cockpit,  and  the  JV1TV-7A  is  the  transmitter  of  choice  for 
bailoon  launches.  Transmitter  features  synthesized,  crystal  con- 
trolled operation  tor  drift-free  transmission  ot  both  audio  and 
video  on  your  choice  of  frequencies:  Standard  UHF  TV  Channel 
52  [which  should  only  be  used  outside  of  the  USA  to  avoid  vio- 
lalir>g  FCC  rules),  and  439,25  MHz  or  91 1.25  MHz  which  are  in 
ttie  amateur  ham  bands,  The  439.25  MHz  unit  has  the  nifty 
advantage  of  being  able  to  be  received  on  a  regular  table^ 
ready'  TV  set  tuned  to  Cabte  channel  68.  or  use  our  ATV-74 
converter  and  receive  it  on  regular  TV  channel  3.  The  91 1 .25 
MHz  unit  is  suited  for  appiicatEons  vi/here  reception  on  a  regular 
TV  is  not  desired,  an  ATV'7$  must  be  used  for  operation.  The 
f^1TV-7AE  output  power  is  almost  100  mW^  so  transmiitino  range 
is  pretty  much  line-of- sight'  which  can  mean  many  mitesT  The 
MtV-7A  accepts  standard  black  and  white  or  color  video  and 
has  its  own,  on-board,  sensitive  efedret  micorphone.  The  MTV- 
7A  is  available  in  kit  fomi  or  fully  wired  and  tested.  Since  the 
latest  in  SMT  (Surface  Mount  Technology)  is  used  to  provide  for 
the  smallest  possible  size,  the  kit  version  is  recommended  lor 
experienced  builders  only.  Runs  on  12  VDC  @  150  mA  and 
includes  a  re9ulaied  power  source  for  a  CCD  camera. 

MTV-7A,  UHF  TV  Channel  52  Transn^itter  Kit $159.95 

MTV>7AWT,  Fully  Wired  Channel  52  Transmitter .  - $249.95 

MTV-7A4, 439.25  MHz  TV  Transmitter  Kit $1 59.95 

MTV-7A4WT,  Fully  Wired  439.25  MHz  Transmillef $249.95 

MTV-7A9, 91 1 .25  MHz  TV  TmnstniUef  Kit $179.95 

hm-7A91ftrT,  Fuliy  wired ^11.25  MHz  Tfansmilter ......  $269.95 

ATV-74, 439.25  MHz  Converter  Kit J1 59.95 

ATV^74WT,  Fully  Wired  439>25  MHz  Converter S249,95 

ATV'79, 911.25  MHz  Converter  Kit J1 79,95 

ATV-79m,  Fully  Wired  91  US  MHz  Converter 1269.95 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway 
Victor,  NY  14564 

Order  Toll-free:  f -800-446-2295 

Sorry,  no  lech  info  or  order  status  at  this  number 

Tecitnicaf  Info,  Order  Status 
Call  Factory  direct:  (716)  924-4560 


1  rrma  ^^ 

DUQtVER 

OflDEfl/jWGiWFO.Satistaclron  GuaranlMd.  Examine  for  lOdays,  it  nol 
pleased,  return  in  flriginal  form  fof  refund,  Add  14.95  foi  shippinig.  ha/i- 
dliflg  arxJ  insufance.  Oroers  under  $20,  add  SS.OQ.  NY  residents  add  7% 
sales  [ax.  Sorry,  no  CODs.  Foreign  qfders.  add  20%  for  ji^rface  mail  or 
use  cfe<lit  card  snd  sjijecity  shipping  [rteinod. 


CIRCLE  34  Ohi  READER  SERVICE  CARD 


a. 


^^^   ■   ^fcrfl^     Irvine,  CA  92718 

COR  POn AT  ION     (714)  458-7277  ♦  FAX  (714)  458-0826 


www.astroncorp.com 


SWITCHING  POWER  SUPPLIES 

WT,{LBS) 
SS-10  7  10  3.2 

SS-12 

ss-ia 

SS-25 
SS-30 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


SS-25M  With  volt  &  amp  meters 
SS-30M  With  volt  &  amp  meters 


SLSE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITINfi  Prote€ts  Pijwer  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
excent  RS  3A,  RS-^A,  RS^SA.  RS4L,  RS-&L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PEHFORMANCE  SPECIflCAIlONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  ±  0.05  volts 
(hternally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5niv  peak  to  peak  (full  toad  & 
low  lir\e) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-tlA) 


LOW  PROFILE  POWER  SUPPLY 


RS^L  SERIES 


HM  SERIES 


MODEL 

SL-11A 
SL-ltR 
SL-11S 
SL^11R-RA 


Colirs 
Gray     Black 


Continuous 

Duty  (Amps) 

7 
7 
7 
7 


ICS* 
(Amps] 

11 
11 
11 
It 


Size  (IN) 

HkWxD 

2%  ^7    x9¥^ 
43/,  X  7    X93/4 


8hipj.,| 


WL 


1Z 

12 
12 
13 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Continuous  ICS*  Size  |IN) 

MODEL  auty(Ainps|  lAmps)  H^'W^'D 

RS-41  3  4  2'^k^W&^Vk 

RS-5L  4  5 


^"'ft 


WL 


3V^  ^  GYe  ^  Vk 


6 
7 


MODEL  RM-35M 


t9"  RACK  MOUNT  POWER  SUPPLIES 

Cflntlnuous 
MODEL 
RM-12A 
RM-35A 
RM-50A 
RM-60A 

Separate  Volt  and  Amp  Meters 
RM-12M 
RM-35M 
RM-50M 
RM^eOM 


Duty  [Amps) 
9 
25 
37 
50 

9 
25 
37 
50 


ICS* 

[Amps) 

12 
35 
50 
55 

12 
35 
50 
55 


Size  fIN) 
HxWxD 

5V4x19xa% 

5V^  X  19  X  12V? 

5V^  X  19  X  Wk 

7x19x12^^ 

5V^  X  19  X  BV^ 

5%  X  19x12^^ 

5Vkx19x12'/2 

7x19x12V2 


16 
38 
50 
60 

16 
38 
50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS'3A 

RS-4A 

RS-5A 

RS-7A 

RS-10A 

RS-12A 

RS-12B 

RS'20A 

RS'35A 

RS-50A 

RS-70A 


Caiofs 
Gray       Black 


* 
* 


Cifllinuiui 
Duty  [Amps) 

2.5 

3 

4 

5 

7.5 

9 

9 

16 

25 

37 
57 


0- 

{Anps) 
3 
4 
5 
7 
10 

n 

12 
20 

35 

50 
70 


SIZI  (IH| 
K  X  W  X  D 

3  X  4^*  X  SVi 

zy*  X  6V2  X  9 

3^/4  X  61/^  X  9 

4  X  Th  X  10^/^1 
4V2  X  e  X  9 

4x7V?  X  103/4 
5  X  9  X  lOV? 
5  X  11  X  11 

6x13^/*  X  11 

6  X  n¥4  X  ]2% 


SIfppini 

WL  (Ibs.l 

4 

5 
7 
9 

n 

13 
13 
18 
27 

46 

48 


RS'lVI  SERIES 


MODEL  RS-35M 


MODEL 

Switc  liable  volt  and  Amp  meter 

RS-12M 

Separate  voH  and  Amp  meters 

RS-20M 

RS35M 

RS-50M 
RS'70M 


l^ditiiirous 
Itilir  [Anpsj 

9 

16 

25 

37 
57 


ICS* 
(Anpsl 

12 

20 

as 

50 
TO 


Sizfl  (IN) 
Itx  Wx  D 

4^/^  X  8  X  9 

5  X  9  X  lOV? 

5  X  11  X  11 

6x  13^/^  x11 
6  X  13y^  X  12% 


Shlppiitl 
Wt.  (lbs.) 

13 

18 

27 

46 
48 


VS^M  AND  VRM-M  SERIES 


MODEL  VS-35M 


Separate  Volt  and  top  Meters  •  Output  Voltage  adjustable  from  2-15  volts  *  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 

MODEL 

VS'12M 

VS-20M 

V$-35M 

VS-50M 
VS-TOM 


OlkJltlRUI^HS 

Dity  (Anps) 

@13JV0C  ©lOVDC  @5VDC 


9 
16 

25 

37 
67 


Variable  rack  mount  power  supplies 
VRM-35M  25 

VRM^50M  37 


5 

9 

15 

22 

34 

15 
22 


2 

4 

7 

10 
16 

7 
10 


ICS* 
lUipt) 

@13.8V 

12 

20 

35 

50 
70 

35 
50 


Siza  |1N) 
N  xWx  D 

4Vz  X  8  X  9 

5  x  9  X  lOVa 

5X11  X11 

6x13^4  x11 
6x13y*x12% 

5V^  X  19  X  12^^ 
5Vi  X  19  X  ^Z'k 


Shipplai 
WL  lltts.l 

13 
20 
29 
48 
48 

38 
50 


RS-S  SERIES  m 


MODEL  RS-12S 


Built  in  speaker 

MGDEl 

RS-7S 

RS-IOS 

RS-1ZS 

HS-20S 

Sl'IIS 


CehHS 
Gray       Black 


C«|Ll|ByOV9 

Daty  (Anpil 

5 

7.5 
9 

16 
7 


ICS* 
kmfi 

1 
10 
12 
2Q 
11 


Siza  (IM| 
H  xW  xD 

4  X  7^^  x  Wk 
AxVhX  ^m 

4*-^  X  a  X  9 
5  X  9  X  Wh 
l^k  X  7%  X  %\ 


shippina 

WL(1bi.) 
10 
12 
13 
19 
12 


ICS— Intermittent  Communication  Service  (50%  Duty  Cycle  5min.  on  5  min,  off) 


CJRCLE  1&  ON  READER  SERVICE  CAHD 
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Quad  Graphics 

Manuscripts;  "Contributfons  "foT 
•  possible  publication  are  most 
welcome.  Well  do  the  best  we  can  to 
return  anything  you  lequest,  but  we 
assume  no  responsibility  1gr  loss 
or  damage.  Payment  for  submitted 
articles  wiJi  be  made  upon  pubiication. 
Please  submit  both  a  disk  and  a 
hard  copy  o1  your  arlfcle  [IBIVl  (ok) 
or  Mac  (p^1efer^ed)  formats],  canefufiy 
checked  drawings  and  schematics, 
and  the  clearest,  best  focused  and 
lighted  photos  you  can  manage.  ""How 
to  wnte  for  73"  guidelines  are  availai>le 
on  request.  US  citizens  must  include 
their  Social  Security  number  with 
submitted  manuscripts  so  we  can 
submit  it  to  you  know  who. 
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HAM  RADIO  FUN  SECTION 


LOG'S  QRP  Auto  Tuner-  AC4HF 
Your  dreams  come  true— in  a  kit 

(COM  IC-RtOO  Communications  Receiver-  K4CHE 

it  may  look  like  a  scanner,  but  it  is  a  serious  communications  receiver 

with  scanning  capability. 

The  Standard  C10BA-  WA3WGV 

Its  the  smaiiest  amateur  HT  availabfe  today 


K20AW       64     Communications  Simplified, 

Part  18 

AD1 B         67     Make  a  Ten-to-One  Probe 

Troubleshooting  shouldnl  be 
so  much  trouble. 


On  the  cover:  Conard  Murray  WS4S  captured  Jeff  Gold  AC4HF  mountaintopping  with  his  LDG 
Auto  Tuner.  Both  are  from  Cooke vifle  TN.  Next  month:  YOUR  cover  shot?  Submissions  gladly  wel- 
comed. Why  not  make  a  little  extra  cash? 


Feedback:  Any  circuit  works  better  with  feedback,  so  please  take  the  time  to  report  on 
how  much  you  like,  hate,  or  don't  care  one  way  or  the  other  about  the  articles  and 
columns  in  this  issue.  G  =  great!,  O  =  okay,  and  U  =  ugh.  The  G's  and  O's  will  be 
continued.  Enough  U's  and  it's  Silent  Keysville.  Hey,  this  is  your  communications 
medium,  so  don't  just  sit  there  scratching  your. ..er... head.  FYI:  Feedback  "number"  is 
usually  the  page  number  on  which  the  article  or  column  starts. 
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03458-1 107,  The  entire  cantents  ©1 997  by  73  Magazine.  No  part  of  this  pubifcation  may  be  reproduced  without 
written  permission  of  the  publisher,  which  is  not  all  that  difficult  to  gel,  Ttie  subscription  rate  is:  one  year 
$24. 97,  two  years  $44.97;  Canada:  one  year  $34,21,  two  years  $57,75,  including  postage  and  7%  GST. 
Foreign  postage:  $19  surface,  $42  airmail  additional  ^^^  year,  payable  in  US  funds  on  a  US  bank.  Second 
ciass  postage  is  paid  ai  Peterborough,  NH,  and  at  additional  maiiing  offices,  Canadian  second  cfass  mail 
registration  #178101.  Canadian  GST  registration  #125393314.  Microfilm  edition:  University  Microfiim,  Ann 
Arbor  Ml  48106.  POSTMASTER;  Send  address  changes  to  73  Amateur  Radio  Today,  70  N202,  Peterborough 
NH  03458-1107.  73  Amateur  Radio  Today  is  owned  by  Shabromat  Way  Ltd,  of  Hancock  NH. 


Contract:  By  being  so  nosey  as  to  read  this  fine  print,  you  have  just  entered  into  a  binding  agreement  with  73 
Amateur  Radio  Today.  You  are  hereby  obiigatect  to  do  something  nice  for  a  ham  friend — buy  him  a  subscription 
to  73.  What?  All  of  your  ham  friends  are  afready  subscribers?  Donate  a  subscription  to  your  local  school  iibrary! 


f^iimber  1  on  your  Feedback  card 


Neuer  sbv  die 


Wayne  Green  W2NSD/1 


Bio  News 

Have  you  built  a  bioctcctrificr 
(May  mb^  May  1997  73)  so 
your  doctor  can  check  out  its 
poteniial  for  eliminating  vi- 
ruses, yeasis.  microbes,  fungi, 
and  parasites  from  the  blood  of 
his  paiicnis  yet?  Tve  been  get- 
ting KOifie  enthusiastic  letiei^ 
from  readers  reporiing  remark- 
able results:  "More  black  hairs 
on  my  head — tccih  and  gums 
improved — ^improved  vision- 
improved  elimination  regular- 
ity^— it  seems  like  every  day  I 
discover  something  that  works 
better,  what  a  miracle!" 

Well,  you  can  icad  a  horse  to 
water  Through  my  book  re- 
views (etCt)  I've  pointcJ  out 
how  you  can  adcf  a!  least  an- 
other 20-30  years  to  your  life 
expectancy.  Years  of  robust 
healiK,  not  doddering  around  a 
retirement  home,  awaiting  the 
inevitable  hearl  attack,  caneer 
or  stroke.  But  getting  you  to 
change  your  lifestyle  by  taking 
advantage  of  this  information 
is  totally  bcyi>nd  me. 

Yes»  you  wont  me  to  write 
about  amateur  radio.  And  ham- 
ming is  fun,  h'^  a  lot  more  fun 
when  you  are  100*^^  healthy. 
And  it's  a  lot  mure  fun  when 
you  take  advantage  of  the 
adventure  the  hobby  provides. 
It  may  be  putting  up  a  500-foot 
antenna  via  a  kite  or  balloon, 
or  lofting  a  titite  ATV  camera 
via  a  balloon.  Or  maybe  a  little 
long  weekend  trip  to  St,  Pierre 
CFP8)  for  a  mini-DXpediiion* 
Or  gelling  together  with  a 
half  do^en  other  adventurers 
for  a  few  days  on  Navassa 
(KPl ),  fielding  the  humongous 
pileup!^. 

Yes*  of  course  I'm  frustrated 
at  your  insisting  on  commuiing 
to  work  every  day  instead 
of  having  your  own  business. 
You  obviously  haven't  read 
Danko's  The  MiUkmaire  Next 
Door.   Or   my    book.   Making 


Money.  A  liitlc  over  \%  of 
Americans  are  milliooaires*  so 
is  it  really  all  that  difficult  for 
you  to  imagine  being  more  suc- 
cessful than  99  of  your  friends? 
It  doesn't  take  much  more  ef- 
fort, onh  a  redirecting  of  your 
life— out  of  the  nil  ihe  other  99 
are  in.  And,  in  the  case  of 
healthy  living,  out  of  the  rut 
99.999*?^  of  the  others  are  in. 
You  only  have  to  look  in  ihc 
market  baskets  at  the  super- 
market  and  then  at  the  pushers 
to  see  the  correlation  between 
the  food  they're  buying  and 
how  healthy  they  don^t  look. 

In  the  short  run  it  does  seem 
as  though  ihe  bioclectrifier 
can  work  some  miracles.  In 
the  long  run  it's  your  mouth 
that  will  work  more  health 
miracles,  and  your  understand- 
ing of  the  secret  of  making 
money  that  will  determine 
whether  you  have  any  real 
frecduin  or  not.  i  hope  you'll 
opt  for  change  so  that  in  a 
couple  of  years  you'll  be  ask- 
ing me  to  go  along  on  a 
DXpcdkion  with  you  to  Minerva 
Reef  or  some  other  weird 
place,  ril  bring  a  rig  and  my 
scuba  gear  and  well  have  a 
ball!  But  if  you're  going  to 
climb  that  ladder  up  the  cliff  at 
Navassa.  you* re  going  to  need 
all  the  energy  you  can  muster. 
It's  a  corker. 

Pirating 

i  was  talking  with  John 
Ramsey  of  Ramsey  Electronics 
the  other  day  and  I  asked 
him  which  of  his  kits  was 
his  best  seller  He  said  it 
was  his  FM  transmitter  kit. 
It  seems  that  my  preaching 
about  entrepreneur-ialism  hasn't 
fallen  totally  on  numbed  ears 
and  school-system  de-moti- 
vaied  psyches*  More  and  more 
hams  are  going  into  business 
for  rheniselves  sellings  installing, 
and  servicing  low  powered  FM 


transmitters.  The  applications? 
They're  only  limited  by  their 

imaginations. 

Some  businesses  and  hospi- 
tals use  them  for  distributing 
music.  Some  tise  them  for  pag- 
ing systems.  Others  set  them 
up  with  a  cassette  recorder,  CD 
player  and  a  mixing  board  as 
a  pirate  broadcasting  station 
serving  their  community*  No. 
the  FCC  is  not  delighted  about 
this,  but  unless  there  are  a 
bunch  of  complaints,  not  much 
seems  to  happen.  And  then, 
ihey  issue  a  warning  before 
sending  in  the  swai  team  to 
confiscate  everything  in  sight 
and  levy  a  fine  or  impose  a 
prison  stay* 

These  low  powered  rigs  don't 
cause  much  trouble,  though  now 
and  then  some  enterprising  pi- 
rates can* I  help  setting  up  an 
outside  ajitciuia  and  adding  a 
pair  of  shoes.  Yes,  Ramsey 
sells  a  beaut  of  a  30- watt  am- 
plifier which  absolutely,  posi- 
tively should  not  be  used  for 
pirating. 

Some  hams  are  getting  real 
estate  agems  to  set  itp  the  FM 
rigs  in  houses  they  have  for  sale, 
using  an  endless  IcKjp  tape  tell- 
ing  abnui  the  property.  Prospects 
have  merely  to  tune  their  car 
Stereo  to  the  channel  and  get  the 
sales  story  when  they  visit 
the  properties  recommended  by 
the  realtor 

Now  get  those  little  gray  cells 
out  of  neutral,  where  they've 
been  idling  for  the  last  few 
years,  and  come  up  with  more 
uses  for  these  li'l  dyD-o-miic 
gadgets. 

Golly,  what  a  great  pirate 
station  I  could  run!  I've  got  a 
killer  collection  of  CDs  for 
music,  and  an  endless  bunch  of 
things  to  talk  about.  Ask  any- 
one who's  heard  me  at  Dayton. 
What  I  don^t  have  is  the  time  to 
do  something  fun  like  that. 
Also,  while  the  FCC  may  frnd 
it  merely  annoying  when  they 


get  complaints  about  a  pirate 
FM  siLiti<^n,  if  the  guy  run- 
ning ii  turns  (iut  to  be  a  ham, 
he'll  probably  lose  his  ticket. 
Sell  "em.  install  'em,  service 
*em.  but  don't  operate  'em  if 
they* re  going  to  cover  more  thnn 
is  permitted  for  low  powered 
unlicensed  devices. 

FCC  Swai  Teams 

One  part  of  the  new  Commu- 
nications Acl  that  Congress 
passed  last  year  was  a  sleeper 
called  the  "Communications 
Decency  Act/*  This  beaut  pro- 
vides criminal  sanctions  {a,k,a. 
prison)  if  a  tuinor  is  exposed 
to  'indecent'*  or  'patently  of- 
fensive" material  via  telecom- 
munications, and  that  includes 
amateur  radio  as  well  as  the 
iniernet — and  even  Howard 
Stem.  A  lot  of  fuddy-duddy 
groups  are  upset  over  this — 
like  the  ACLU. 

Of  course  there's  no  way  to 
define  "'patently  offensive,"  so 
this  will  be  great  meat  for  law* 
yers.  Well,  they  don't  have 
nearlv  enoush  to  do.  as  wc  can 
sec  from  the  endless  law  firm 
ads  on  TV  begging  us  to  let 
them  sue  someone  for  us  and 
get  all  thiu  money  we're  rightly 
due. 

If  the  FCC  swat  teams  start 
monitoring  75m  there  are 
several  infamous  nets  which 
will  keep  them  busy.  Well, 
I've  given  up  wtiiling  for  our 
only  national  organi/alion 
(which  I  won't  identify  here 
for  fear  of  being  accused 
falsely  of  ARRL-bashing)  to 
lake  some  shreds  of  responsi- 
bility in  this  area,  but  they 
don't  seem  to  give  li  hoot 
what  awful  things  arc  going 
on  in  our  ham  bands. 

ru  have  to  get  a  copy  of  the 
law  and  see  if  the  swat  teams 
can  confiscate  not  only  the  ra- 
dio equipmem  being  used  to 
create  this  poisoning  of  minor 
minds,  but  maybe  they  can 
conftscate  the  house  and  other 
properly  too,  like  they  do  when 
someone  merely  alleges  that 
drugs  are  on  the  premises. 

Hey.  maybe  our  ham  clubs 
can  form  vigilante  teams  to 
make  citizens"  arrests  of  foul- 
mouthed  hams.  Wc  should  look 
inio  that,  eh.*  But  let's  get 
busy  on  this  before  some  well- 
meaning  do-gooders  spoil  ev- 
erything by  getting  the  law 
rescinded. 
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Positive  Action 

Here's  what  the  ARRL  should 
have  done  instead  of  blustering: 
They  should  have  used  a  posi- 
tive approach  instead  of  a 
negative  one  in  dealing  with 
the  LEO  ogre.  John  Keating 
WA2FVL  has  the  right  idea. 
He's  written  to  hi.s  congress- 
man  explaining  what  is  going 
on.  The  result  was  that  a  Rep- 
resentative who'd  voted  to  sell 
frequencies  now  has  had  a 
change  of  heart.  Congrcs.smcn 
are  dealing  with  endless  bills, 
many  of  which  they  know^  tittle 
about,  or  have  been  pressured  on 
by  lobbyists.  Like  the  general 
public,  they  know  almost  noth- 
ing about  amateur  radio — much 
less  that  there  are  some  agitated 
voters  in  their  district  with  a  spe- 
cial interest  in  preserving  our 
frequencies* 

Instead  of  calling  ihe  LEO 
people  names  we  should  spend 
our  efforts  educating  the 
people  who  are  going  to  make 
the  bottom  line  decision: 
Congresii. 

Conspiracy 

Dagnab  it,  while  I'm  suspi- 
cious of  most  of  these  con- 
spiracy theories  that  readers 
write  to  me  about,  there  is  one 
where  capitalism  is  again  bit- 
ing us  where  it  hurts.  The  mul- 
tinational pharmaceutical  gi- 
ants are  not  just  wTiting  the 
American  laws  for  us  to  favor 
their  products,  now  they're  at 
work  on  a  global  basis.  Well, 
when  you're  making  the  kind 
of  profits  they  are,  why  should 
they  think  small?  Why  not 
influence  the  UN>  the  World 
Health  Organization,  the  FDA, 
NIH,  and  other  assorted  havens 
for  tenured  bureaucrats  shuf- 
fling papers  until  their  pensions 
kick  in? 

Not  only  are  these  giants  in 
almost  total  control  of  our 
American  medical  industry,  but 
also  the  European, 

So  what  are  ihey  plotting 
now?  They  want  to  close  down 
the  alternative  health  industry, 
which  is  made  up  of  small 
companies,  and  thus  is  vulner- 
able to  giant  lobbying  power. 
And  that  includes  vitamins  and 
food  supplements,  unless  they 
are  prescribed  by  a  doctor. 
Well,  that  ought  to  quadruple 
their  cost.  Or  worse. 

Yes,  I  know  that  the  alterna- 
tive health  industry  l^  in  one  heck 
of  a  mess.  They're  not  allowed  to 


promise  health  benefits,  and  the 
medical  industry  refuses  to  test 
their  products,  so  the  public 
has  no  way  to  know  what 
works  for  what  and  what 
doesn^t. 

I  get  audio  tapes,  videos, 
books  and  direct  mail  promo- 
tions for  endless  nostrums.  If  I 
got  sucked  in  on  all  this  stuff 
Vd  be  spending  hundreds  of 
dollars  a  week  and  doing  who 
knows  what  to  my  body. 

Yet,  when  I  read  a  couple  of 
the  medical  newsletters  that 
I've  come  to  trust  (such  as  Sec- 
ond Opinion)  by  Douglass 
(who  does  not  answer  his 
damned  mail),  1  find  him  extol- 
ling the  virtues  of  essiac  for 
people  who've  misnourished 
themselves  into  cancer.  Well, 
the  book  on  essiac  is  on  my  list 
of  books  you're  crazy  if  you 
don't  read,  so  Tm  pleased  to 
see  my  opinion  confirmed. 

Unless  you  make  a  fuss  over 
this  with  your  representatives 
in  Congress  you're  going  to  get 
screwed.  Again. 

CC&R 

Read  the  fine  print!  If  you 
are  moving  into  any  kind  of  a 
community  you'd  better  look 
carefully  before  you  sign  that 
contracL  Look  for  the  Cov- 
enants, Conditions  and  Restric- 
tions. And  in  them,  more  often 
than  not,  you'll  find  that  you 
are  not  permitted  to  put  up  any 
kind  of  an  outside  antenna. 

Talk  about  ham  emascula- 
tion! A  true-blue  ham  would 
prefer  a  tarpaper  shack  out  in 
the  country  to  a  showpiece 
house  where  no  antennas  are 
permitted.  We  hams  live  and 
die  by  our  antennas.  After  all, 
what's  more  important,  im- 
pressing some  people  (non 
hams,  of  course)  with  how 
much  money  you  were  able  to 
spend  on  a  house,  or  to  have  a 
hellaceous  signal?  No  contest. 

Before  you  move  make 
damned  sure  you  can  put  up 
any  kind  of  a  tower  you  want — 
that  you  can  swing  a  40m  beam 
from  it  if  you  feel  like  it.  Fve 
always  been  a  20m  person  my- 
sell  Besides,  a  32-foot  beam  is 
a  lot  easier  to  put  up  than  a  64- 
foot  monster. 

Any  real  ham  wouldn't  move 
into  a  community  anyway.  That 
means  TVI,  angry  neighbors, 
and  aggravation.  My  neat*est 
neighbor  is  over  a  half  mile 
away,  and  I  like  that  just  fine. 

If  you're   stuck  because  of 


your  job  in  a  city  or  a  crowded 
suburb,  isn't  it  about  time 
to  start  planning  ahead  for 
that  ideal  QTH?  When  you^re 
working  for  someone  else  you 
are  never  going  to  be  really 
free.  Lincoln  freed  the  slaves, 
hut  our  school  system  hasn't. 
It's  planned  to  condition  you 
to  shut  up,  get  a  job,  and  work 
your  ass  off  until  you  can  re- 
tire on  social  security.  Retire- 
ment used  to  include  a  pen- 
sion which  provided  enough 
money  for  a  camper,  but  the 
big  companies  have  figured 
out  that  downsizing  your  job  a 
few  years  before  retirement  is 
cheaper. 

Okay,  I'm  a  cynic.  In  my 
book  on  making  money  I  ex- 
plain that  you  should  only 
work  for  other  people  long 
enough  to  learn  what  you  need 
to  know  to  run  your  own  busi- 
ness.  And  that's  maybe  two  to 
five  years,  if  you  haven't  had 
your  motivation  gutted  by  the 
^'system/* 

Well,  anyway,  watch  out  for 
those  CC&R  clauses  and  avoid 
any  community  that  has  'em  in 
the  contract. 

If  It  Ain't  Broke 

If  you  consider  the  federal 
deficit,  and  not  even  counting 
trillions  of  dollars  in  unfunded 
future  mandatory  expenses,  our 
country  is  broke.  Okay,  so  let's 
fix  it.  Are  you  interested  in 
helping?  Hmm,  I  was  afraid  of 
that. 

Red-Green 

In  my  editorials  and  in  my 
review  guide  to  books  "you're 
crazy  if  you  don't  read"  I've 
asked  the  readers  to  let  me 
know  of  any  really  important 
books  1  may  have  missed.  After 
all,  Tve  only  been  able  to  read 
a  few  thousand  books  out  of 
the  millions  of  titles  published, 
so  I  need  all  the  help  I  can  get 
to  sort  the  wheat  from  the 
chaff.  And,  hoo-boy,  there  sure 
is  a  lot  of  chaff. 

Of  course  it's  the  same  thing 
with  music,  which  is  why  I 
produced  over  a  hundred  of  my 
Adventures  In  Music  series  of 
CDs,  each  with  the  top-rated 
track  from  about  15  indepen- 
dently produced  CDs.  Since 
the  six  major  music  giants 
make  damned  sure  that  you 
aren't  going  to  hear  indepen- 
dent music  by  investing  over 
$100  million  a  year  in  payoffs 


to  radio  station  music  direc- 
tors, this  seemed  like  a  practi- 
cal way  to  circumvent  the 
"system." 

Getting  back  to  books,  I've 
been  very  fortunate  so  far  in 
having  the  authors  of  some 
outstanding  books  send  me 
copies  of  their  work.  The  lirst 
that  comes  to  mind  is  Vibra- 
tions by  Owen  Lehto,  which  is 
a  serious  must  read.  The  sec- 
ond was  Rene's  NASA  Mooned 
America.  I  have  to  admit  that  I 
get  a  chuckle  every  time  1  get 
an  angry  letter  from  a  reader 
over  my  being  taken  in  by 
Rent's  claiming  that  our  astro- 
nols  never  really  went  to  the 
moon.  Margaret  Chaney 
W80NS  sent  me  a  copy  of  her 
Red  World  -  Green  World.  It's  a 
$12  book  (inci,  s/h)  that  can 
make  a  major  difference  in 
your  life.  Please  note,  1  did  not 
say  "might  make  a  difference." 
Read  this  book  or  else. 

Even  though  I've  never  led 
you  astray  with  my  book  rec- 
ommendations, you  still  want 
to  know  w  hat  the  book  is  about 
before  you  risk  a  whopping 
$12,  righiV  Oh,  ye  of  little 
faith.  Oh,  ye  big  tightwad. 

Okay,  okay,  here's  the  story. 
Margaret  says  our  world  is 
divided  into  two  basic  catego- 
ries— which  she  labels  for 
convenience  as  red  and  green. 
This  holds  for  people,  animals, 
foods,  trees,  and  even  rocks.  If 
you  are  a  "'red- world*'  person 
and  eat  ''green-world"  food 
you're  going  to  suffer  the  con- 
sequences. And  vice  versa. 
Yes,  she  provides  a  simple  test 
to  determine  which  world  you 
or  any  food,  etc.,  is  in.  It's  a 
test  anyone  can  make  any  time 
and  it  is  failure  proof.  It  works 
every  time. 

Margaret  points  out  that 
medications  fall  into  the  red- 
green  dichotomy  too,  so  if  your 
doctor  prescribes  a  red- world 
pill  for  you  and  you*  re  a  green- 
world  person*  that's  bad  news. 
She  points  out  that  twins  in- 
variably are  split,  with  one  be- 
ing red- world  and  the  other 
green.  Why  nature  (God?) 
came  up  with  this  dichotomy  we 
donT  know,  and  it's  amazing 
that  no  one  has  noticed  this  split 
before.  It  sure  explains  why 
Sherry  and  1  eat  different  foods. 
We've  often  noticed  this.  When 
we  go  to  a  buffet  restaurant  we 
always  end  up  with  completely 
different  foods  on  our  plates.  At 
home  she  fixes  her  meals  and  I 

Continued  on  page  53 
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Numb&T  6  on  your  Fe^cfback  car^ 


From  the  Ham  Shack 


Thomas  M,  Miller  V\A8YKN, 
Richmond  IN.  Bioeieclrificr 

Update:  I'm  glad  so  many  read- 
ers enjoyed  my  arLiLvle  in  I  he  May 
1996  issue  of  73.  There  has  been 
a  much  greaicr  response  than  I 
expected,  many  wanting  eireiiil 
boards.  This  eaughl  me  by  sur- 
prise, since  [he  ihrnst  of  the  ar- 
ticle was  on  how  to  make  the 
circuit  boards!  However.  I 
talked  with  FAR  Circuits  at  the 
Dayton  Ham  vent  ion,  and  they 
will  be  selling  boards  for  the 
Bioelectrifien  Drop  them  a  line  ill 
18N640  Field  Conrt.  Dmidce  IL 
601 18,  or  call  them  at  (847)  836- 
9148. 

1  had  an  interesting  experience 
while  playing  with  dilfercnl  fre- 
quencies for  ihe  Bioelcclririer. 
When  the  frequency  was  around 
100  reversals  per  minute  1  noticed 
that  my  heart  rate  increased  to 
match  it!  I  did  this  twice  to  make 
sure  thai  it  wasn't  n  tluke.  This 
may  not  affect  everyone  else  this 
way — 1  gel  a  simihtr  effect  from 
caffeine.  After  that  1  limited  my 
experiments  to  lower  frctjiiencies, 
around  three  seconds  per  reversal 
which  seemed  to  have  a  very  re- 
laxing effect.  [  reconimcnd 
changing  CI  and  C2  from  4.7  )iF 
to  33  ^iP  or  more  to  get  ihe  lower 
frequency  limit  down  into  this 
range.  Another  minor  change  1 
recommend  is  the  addition  of  a 
33k resistor  in  series  with  the  -h36 
volt  lead  from  the  lop  battery  in 
the  stack-  This  will  protect  the 
optocouplers  in  case  of  an  acci- 
dental short,  and  has  the  addi- 
tional benefit  of  providing  a 
maximum  current  limit  for  the 
current  adjust  pot — so  you  won 'I 
jump  if  you  crank  it  up  loo  high! 
Radio  Shack  sells  a  switch  that 
mounts  on  the  back  of  their  po- 
tentiometers. The  part  number  is 
271-1740.  If  you  mount  this  on 
the  current- adjust  pot,  it  will  not 
only  save  you  from  having  to 
make  another  hole,  but  will  en- 
sure  that  you  always  turn  it  on  in 
the  lowest  current  setting.  The 
"aluminum  foir'  electrodes  make 
a  good  low-resistance  connection 
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over  a  large  area,  making  it  un- 
necessary to  shave  the  skin  and 
use  messy  electrode  cream,  but 
I've  noiiced  thai  afler  a  while  ihey 
get  wrinkled,  and  the  creases 
make  ''hot  spots'*  that  feel  like 
some  small  critter  is  nibbling  al 
your  ankles  I  Also,  there  is  some 
question  of  aluminum  ions  mi- 
grating into  the  blood — not  a 
good  ihing,  lo  be  sure,  but  highly 
unlikely  due  to  the  polarity  rever- 
sals and  very  tiny  current.  I  found 
a  preUy  good  solution  to  this.  At 
the  auto  parts  store,  1  found  a  roll 
o[  two-iiich-wide  stainless  steel 
tape  with  a  peel-off  backing-  This 
tape  is  much  heavier  and  more 
resistant  to  wrinkling  than  stan- 
dard foiL  and  it's  already  pre- 
glued.  Also,  the  stainless  steel 
should  eliminate  any  fears  of  alu- 
minum ions.  1  put  some  on  two 
strips  of  vinyl  and  added  Velcro 
for  a  very  comfortable  set  of 
cults,  i.e.  Whitney  also  sells  this 
tape.  Call  ihem  at  (312)  431- 
6102  and  order  part  number 
i2DF3575U.  Of  course,  the  best 
(if  most  expensive)  material  for 
electrodes  is  silver.  Large  medal- 
lions containing  one  ounce  of 
pure  silver  are  available  at  coin 
shops  for  a  small  premium  over 
ihc  sptit  price  of  silver,  and  should 
make  super  electrodes.  Silver  is  a 
natural  antibiotic,  with  both  anti- 
bacteritil  and  anii- viral  prt^perties. 
1  hope  you  will  share  your  expe- 
riences with  the  Bioelectrifien 
Ren:iember,  this  device  ts  an  ad- 
justable micro-current  source  for 
personal  experimentation,  and  is 
not  intended  as  a  "medical  de- 
vice." nor  do  wc  claim  that  it  is  a 
"cure"  for  anything.  At  this  point, 
we  have  virtually  no  experimen- 
tal data,  so  we  don'i  know  what 
effects,  if  any,  it  may  haw.  I  liked 
Wayne's  idea  about  using  a  bio- 
electric device  as  a  "plant  growth 
stimulaior."  In  fact,  1  was  inter- 
ested enough  to  think  up  some 
interesting  experiments  to  try 
along  this  line.  It  would  t>e  inter- 
esting 10  see  if  50  niicroamps 
through  the  moist  soil  will  en- 
hance seed  germination.  Are  these 
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plants  different  from  those  that 
sprouted  normally?  Another  idea 
is  to  modulate  the  DC  current 
with  audio!  Experiment  with  dif- 
ferent  tones,  or  play  music.  A 
small  audio  amp  and  an  output 
transformer  would  provide  a 
means  of  modulating  the  50 
microamp  current.  It  s  possible 
that  different  types  of  music  could 
have  different  effects,  although 
rd  avoid  anything  that  sounds 
like  a  cat  being  turned  down  in  a 
lathe.  As  long  as  wcVrc  talking 
weu"d,  how  about  this?  If  wc  were 
to  reverse  the  transformer,  with 
the  8  ohm  winding  in  series  with 
the  50  microamps,  then  run  the  1  k 
side  to  the  input  of  the  audio  amp, 
with  a  IN 34  diode  in  series,  we 
just  might  listen  for  sounds  from 
the  plant!  How^  about  listening  to 
one  plant  while  playing  music  to 
another  one  across  the  room? 
(Now  rhar's  weird!)  The  best 
thing  about  this  is  that  (as  far  as  I 
can  tell)  the  plants  have  no  SWAT 
teams  or  big  lobbies  in  Congress, 
so  it  might  be  safe  to  try  these 
experiments!  In  fact,  Fve  come 
up  with  a  slightly  different  circuh 
and  designed  a  new  board  to  go 
with  ik  It's  a  lot  smaller — so 
much  so  that  it  might  be  hard  for 
some  people  to  build,  but  Fm 
w  illing  to  sell  an  assembled  cir- 
cuit board,  fully  tested,  for 
$38.00  plus  $2.00  for  postage. 
FU  even  include  a  potentiometer 
with  a  switch  and  a  small  termi- 
nal block  for  connecting  the 
electrodes.  You  will  need  a 
small  box  and  some  batteries, 
available  from  Radio  Shack. 
This  circuit  puts  nut  the  same 
DC  current  and  reverses  polar- 
ity just  like  the  original  Bio- 
electrifies  Although  it's  called 
a  "Plant  Stimulator,"  there  may 
be  many  possible  uses  for  this 
device.  What  you  do  with  it  in 
your  own  home  is,  of  course, 
your  own  business!  ITl  be  happy 
to  hear  about  your  experimen- 
tal results  with  these  devices, 
and  Fd  like  to  know  about  any 
other  uses  for  them  that  anyone 
may  come  up  with. 

Beck  recommends  using  a 
couple  small  eteclrodes  on  one 
hHs!  ins  lead  of  the  ankle  units  he 
first  used.  Well, forme  that  makes 
it  a  lot  easier.  I  carry  the  unit  in  a 
jacket  pocket  and  am  able  to  type 
and  work  while  zzzing  myself  I 


use  a  c (Hi pie  of  Velcro- fastened 
elastic  straps  trn  one  wrist.  There 
are  two  arteries,  aboi^t  an  inch 
apart  there.  I've  written  ulyoitt  tins 
hefote.  The  lower  frequency  to 
induce  sleep  is  an  interesting  ap- 
proach which  should  he  explored. 
And  certainly  the  Schuman  78  Hz 
frequency  should  be  explored . 
I've  tried  to  get  you  to  read  Bird's 
"The  Secret  Life  of  Plants"  and 
'Secrets  of  the  SoiL"  These  ex- 
plain about  the  incredible  impact 
of  music  on  plants  (ak.a,  crops). 
And  I  iuive  a  video  of  a  plant 
hooked  up  to  an  oscillator,  obvi- 
ously trying  to  imitate  human 
speech.  Why  does  classical  mu- 
sic help  plants  grow  like  crazy 
(some farmers  have  loudspeakers 
in  f heir  fields),  and  rock  '/?' 
roll  stunt  plant  growth?  And 
children's  too,  I  suspect.  At  least 
tnentally.,,  Wayne. 

Guy  A.  Matzinger  KB7PNQ, 
Cheney  WA*  From  my  point  of 
view,  the  ARRL  has  once  again 
lost  an  opportunity  lo  truly  be  the 
standard-bearer  for  amateur  radio 
aftairs— when  that  Board  of  Di- 
rectors voted  to  support  retain- 
ing the  International  Morse 
Co de  Tre  aly  O b liga tio ns^  i  n  t er- 
preting  the  results  of  one  more 
survey  with  the  usual  raiionale 
and  explanation  for  their  actions. 
Any  suggestions  thai  the  survey 
is  representative  of  the  total  ama- 
teur population  as  a  w^hole  forget 
that  [he  keague*s  membership  is 
less  than  25%  of  that  population, 
a nd  t  hat  about  o ne - 1 h  i r d  of  t  ho s e 
members  hold  Tech  and  Tech  Plus 
licenses.  Inicrestingiy,  less  than 
12%  of  their  members  operate 
exclusively  on  HF  bands,  with 
most  using  computers  and/or 
ke y boards  f o r  code  c o m mu n i c a- 
lions.  On  the  other  hand,  their 
French  counterpart^ — without 
"rounding  up  the  usual  sus- 
pects*' and  with  a  refreshing 
display  of  truth  and  honesty — 
acknowledges  that  code  test- 
ing is  used  to  filter  and  limit 
participation  in  the  hobby. 

The  ARRL  recently  asked  for 
comments  on  their  proposed  re- 
structuring of  amateur  licensing 
requirements — a  proposal  that 
appears  to  be  nothing  more  than 
small  hits  of  tinkering.  Sifting 
through  the  chaff,  you  discover 
that  the  suggested  changes  are  not 


significant — mostly  window- 
dresiiing  that  cofitinues  to  pro- 
mote segregation*  However,  ihe 
restructuring  sirategy  implies  that 
steps  need  lo  be  laken  to  contain 
**perceived**  abuses  of  the  handi- 
capped waiver  provision — docs 
the  League  mean  to  challenge  the 
judgment  of  the  medical  profes- 
sion? The  proposal  also  suggests 
that  there  arc  loo  many  amateurs 
to  allow  participation  on  all  bands 
by  ail  operators.  Is  that  com- 
ment— considering  the  remarks 
of  media  pundits  that:  "the  ARRL 
represents  the  majority  of  oper- 
ating amateurs" — an  admission 
that  the  majority  of  operators  are 
incapable  of  self-controlling  band 
occupancy? 

Amateur  clubs  throughout  the 
country  are  lamenting  the  failure 
of  amateurs  to  upgrade  and  new 
operators  to  join  their  organiza- 
tions. The  argument  they  hear, 
from  young  and  old,  against  ei- 
ther upgrading  or  joining  any  or- 
ganization is,  '*the  benefits  are  not 


worth  it,"  The  future  of  the  hobby 
is  at  risk  unless  a  way  is  found  to 
attract  new  blood  and  stimulate 
participation  in  HF  communica- 
tions. The  future  of  HF  bands  lies 
with  spectrum  use  by  all  ama- 
teurs— perhaps  a  period  of  train- 
ing using  all  the  bands,  with  an 
experienced  operator,  prior  to  be- 
ing issued  a  license  would  stimu- 
late interest.  Wc  are  past  the  point 
of  upgrading  and  if  a  creative  so- 
lution is  not  found  to  energize  in- 
terest in  HF  operations  then,  as 
the  aging  old-timers  fade  away, 
so  will  those  bands  and  most  of 
amateur  radio. 

When  an  autocratic  organiza- 
tion initiates  legislation  that  cre- 
ates preferential  benefits,  society 
becomes  divided,  and  sooner  or 
later,  those  being  dominated  by 
special  interests  will  realize  that 
they  are  being  oppressed  by  ma- 
nipulated regulations  and  collabo- 
rating bureaucrats — they  will 
seek  relief  from  that  discrimina- 
tion— usually  to  the  detriment  of 


all  concerned.  This  nation  was 
buih  on  the  values  and  principles 
of  individual  responsibility  and 
self-determination,  not  by  people 
who  believe  they  have  the  right 
to  control  others.  Tomorrow *s 
technology  must  be  accommo- 
dated— standing  pat  and  limiting 
participation  will  almost  certainly 
mean  death  for  the  hobby. 

James  Wilkins,  Poolesville 

MD-  Recently  there  was  a  local 
newspaper  article  about  a  lost 
hunting  dog  who  took  shelter  in  a 
cave  containing  a  bear.  They  sur- 
vived by  not  fighting  during  the 
emergency.  What  caught  my  at- 
tention was  that  the  dog  was  even- 
tually  found  because  he  was 
wearing  a  radio  collar.  It  seems 
to  me  that  ham  clubs  could  gain 
useful  publicity,  probably  grati- 
tude or  even  occasional  monetary 
gifts  if  they  could  sell  simple  dog- 
finders  in  the  frequency  ranges  of 
their  transmitter  hunts.  There  are 
a  lot  of  cheap  crystal  oscillators 


]  on  the  market  intended  for  com- 
puter clocks,  and  the  frequency 
selection  is  extensive.  Lost  and 
hungry  dogs  in  rural  areas  chas- 
ing farmers'  livestock  get  shot, 
with  the  full  approval  of  the  law. 
This  arrangement  also  would  save 
dog  owners  from  having  to  buy 
both  a  transmitter  and  a  receiver 
for  $500  or  so.  Hams  need  a  boost 
in  their  public  image,  as  well  as 
an  outdoor  break  from  the  Internet 
terminal. 

The  idea  of  using  a  ham  skill 
for  the  public  good,  or  even  — 
gasp — to  make  some  money  seems 
alien.  //  probably  won't  fly... 
Wayne. 

Richard  Heppert  KC4YQL, 
Kingston  TN.  Why  a  filter? Alet- 
ter  from  James  Hanlon  W8KG1  in 
the  March  issue  ofQST  titled  The 
Best  Filter  described  CW  as  the 
fairest  "filter"  to  prove  one's  wor- 
thiness to  use  the  HF  bands.  He 
describes  CW  as  a  "skill  that  is 
related  to  the  practice  of  the 

Continued  on  page  61 
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Number  8  on  your  Feedback  card 


Tech  Support  Has  Its 
Moments... 


So  you  think  youVe  computer  illiter- 
ate?  Check  out  the  following  excerpts 
from  a  Walt  Street  Journal  article  by  Jim 
Carlton. 

1.  Compaq  is  considering  changing 
the  command  "press  any  key"  because 
of  the  flood  of  calls  asking  where  the 
"Any"  key  is. 

2.  AST  technical  support  had  a  caller 
complaining  that  her  mouse  was  hard  to 
control  with  the  dust  cover  on.  The  ''dust 
cover'  turned  out  to  be  the  plastic  bag 
the  mouse  was  packaged  in, 

3.  Another  Compaq  technician  re- 
ceived a  call  from  a  man  complaining 
that  the  system  wouldn't  read  word  pro- 
cessing files  from  his  old  diskettes.  Af- 
ter troubleshooting  for  magnets  and  heat 
failed  to  diagnose  the  problem,  it  was 
found  that  the  customer  had  labeled  the 
diskettes  and  then  rolled  them  into  a 
typewriter  to  type  the  labels. 

4.  Another  AST  customer  was  asked 
to  send  a  copy  of  her  defective  diskettes. 
A  few  days  later  a  letter  arrivGd  from  the 
customer  along  with  Xeroxed  copies  of 
the  floppies. 

5.  A  Dell  technician  advised  his  cus- 
tomer to  put  his  troubled  floppy  in  the 
drive  and  close  the  door.  The  customer 
asked  the  tech  to  hold  on,  and  was  heard 
putting  the  phone  down,  getting  up  and 
crossing  the  room  to  close  the  door  to 
his  room. 

6.  Another  Dell  customer  called  to  say 
he  couldn't  get  his  computer  to  fax  any- 
thing. After  40  minutes  of  troubleshoot- 
ing, the  technician  discovered  the  man 
was  trying  to  fax  a  piece  of  paper  by 
holding  it  in  front  of  the  monitor  screen 
and  hitting  the  "send"  key. 

7.  Another  Dell  customer  needed  help 
setting  up  a  new  program,  so  a  Dell  tech 
suggested  he  go  to  the  local  Egghead. 
"Yeah,  I  got  me  a  couple  of  friends,"  the 
customer  replied.  When  told  "Egghead" 
was  a  software  store,  the  man  said  "Oh, 
I  thought  you  meant  for  me  to  find  a 
couple  of  geeks." 

8.  Yet  another  Dell  customer  called  to 
complain  that  his  keyboard  no  longer 
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worked.  He  cleaned  it  by  filling  his  tub 
with  soap  and  water  and  soaking  the 
keyboard  for  a  day,  then  removing  all  the 
keys  and  washing  them  individually. 

9.  A  Dell  technician  received  a  call 
from  a  customer  who  was  enraged  be- 
cause his  computer  had  told  him  he  was 
"bad  and  an  invalid".  The  tech  explained 
that  the  computer's  "bad  command"  and 
"invalid"  responses  shouldn't  be  taken 
personally. 

10.  An  exasperated  caller  to  Deil  Com- 
puter Tech  Support  couldn't  get  her  new 
computer  to  turn  on.  Alter  ensuring  the 
computer  was  plugged  in,  the  technician 
asked  her  what  happened  when  she 
pushed  the  power  button.  Her  response: 
"I  pushed  and  pushed  on  the  foot  pedal 
and  nothing  happens/'  The  "foot  pedal" 
turned  out  to  be  the  computer's  mouse. 


True  story  from  a  Novell  NetWire 
sysop: 

Caller:  "Hello,  is  this  tech  support?" 

Tech:  "Yes,  it  is,  how  may  I  help  you?" 

Caller:  "The  cup  holder  on  my  PC  is 
broken  and  I  am  within  my  warranty  pe- 
riod. How  do  I  go  about  getting  that 
fixed?" 

Tech:  ''I'm  sorry,  but  did  you  say  a  cup 
holder?" 

Caller:  "Yes,  ifs  attached  to  the  front 
of  my  computer." 

Tech:  "Please  excuse  me  if  I  seem  a 
bit  stumped;  it's  because  I  am.  Did  you 
receive  this  as  part  of  a  promotional,  at 
a  trade  show?  How  did  you  get  this  cup 
holder?  Does  it  have  any  trademark  on 
it?" 

Caller:  "It  came  with  my  computer, 
I  don't  know  anything  about  a  promo- 
tional. It  just  has  a  ^4X'  on  it." 

At  this  point,  the  tech  rep  had  to  mute 
the  caller,  because  he  couldn't  stand  it. 
The  caller  had  been  using  the  load 
drawer  of  the  CD-ROM  drive  as  a  cup 
holder  and  had  snapped  it  off  the  drive! 

Taken  from  the  Elk  County  AR A  News- 
letter, Vol.  6.3,  which  may  or  may  not 
have  been  the  first  to  borrow  it  from  the 
Walt  Street  JournaL 


Red  Cross  Calls  on  DARA 
for  Help 

The  weekend  of  March  8th,  1997,  the 
DARA  van  was  dispatched  to  Cincinnati, 


Ohio,  to  assist  the  Cincinnati  Red  Cross 
with  damage  assessment  activities  in  and 
around  the  City  of  Cincinnati.  This  callout 
was  due  to  the  worst  flooding  on  the  Ohio 
River  in  the  past  30  years.  The  initial  call 
came  at  about  10  a.m.  on  Friday  when 
Emergency  Coordinator  Ernie  Hudson 
KI80  notified  Van  Chairman  John  Phillips 
N8ZQT  that  the  van  was  needed  in  Cin- 
cinnati. Plans  were  immediately  put  into 
action  to  alert  the  necessary  personnel. 

Early  Saturday  morning  the  van  left  the 
Bellefontaine  Road  site  en  route  to  the 
Red  Cross  Chapter  in  Cincinnati.  After  a 
briefing  session,  the  van  was  deployed  to 
Pendleton  County,  Kentucky,  about  50 
miles  from  Cincinnati.  The  van  set  up  op- 
erations at  Pendleton  County  High 
Schoot.  The  van  was  to  pass  traffic  from 
the  Damage  Assessment  Teams  to  the 
Cincinnati  Red  Cross  Emergency  Opera- 
tions Center.  The  Red  Cross  had  60  Dam- 
age Assessment  Teams  in  the  flooded 
area.  They  could  not  communicate  with 
the  EOC  due  to  terrain  and  limited  radio 
capabilities.  The  van  was  able  to  relay 
traffic  to  the  EOC  without  difficulties. 

The  van  and  its  crew  remained  in  Cin- 
cinnati overnight  Saturday.  On  Sunday 
morning  the  crew  was  dispatched  to  the 
Red  Cross  Shelter  in  Brookville,  Ken- 
tucky, in  Bracken  County,  farther  east 
from  the  previous  day's  location.  The 
Damage  Assessment  Teams  were  sur- 
veying the  area  northeast  of  Brookville, 
near  the  city  of  Milford.  Sunday  after- 
noon the  van  was  relocated  to  Augusta, 
Kentucky.  In  Augusta,  the  van  crew  re- 
peatedly saw  extensive  damage  from 
flood  waters.  There  were  several  struc- 
tures more  than  a  hundred  years  old  that 
were  heavily  damaged  by  the  flood.  Sev- 
eral mobile  homes  were  washed  off  their 
sites;  ad  that  remained  was  gravel  and 
pipes  sticking  from  the  ground.  The  front 
porches  from  the  mobile  homes  were 
located  several  blocks  from  the  original 
sites.  Everything  was  covered  with  mud 
and  soaked  with  foul-smelling  water. 
Several  of  the  Damage  Assessment 
Teams  reported  seeing  only  the  roofs  of 
buildings  above  the  flooded  areas. 

The  van  continuously  operated  on  three 
or  four  VHP  and  UHF  frequencies,  main- 
taining communications  with  the  Cincin- 
nati EOC  and  stations  in  Dayton.  The 
stations  in  Dayton  were  prepared  to  as- 
semble relief  operators  ff  the  situation  war- 
ranted. Also  several  of  theDamage 
Assessment  Teams  could  communicate 
with  stations  in  Dayton  only  via  the  PARA 
145.19  MHz  repeater  system.  The  van 
relied  on  relay  traffic  from  the  stations 
monitoring  the  145,19  PARA  system. 

While  the  van  and  its  crew  were 
operating  on  the  Kentucky  side  of  the 
Ohio  River,  more  amateur  operators 
were  busy  on  the  Ohio  side.  Many 


amateur  operators  assisted  with  the 
disaster  relief  operations  in  Ohio, 
Kentucky,  Indiana,  and  Illinois, 

Here  are  personal  observations  from 
Ron  Moorefreld  W8ILC,  D.E.C,  and 
Ernie  Hudson  KI80,  EC.  Mont-  Co. 

"This  is  a  summary  of  the  Ohio  River 
Flood  and  what  DARA  and  the  DARA 
van  did  on  March  8-9. 

"The  US  Weather  Bureau  said  that  this 
was  a  once-in-a-thousand-year  event, 
especially  in  areas  in  southern  Ohio  and 
northern  Kentucky  along  the  Ohio  River. 

"When  the  DARA  van  was  requested 
to  support  the  American  Red  Cross 
Damage  Assessment  Teams,  we  saw 
firsthand  what  Ihe  force  of  v^/ater  can  do 
to  many  small  communities, 

"We  not  only  supported  the  Red  Cross 
near  Falmouth,  Kentucky,  Bracken 
County  and  Augusta,  Kentucky,  but  of- 
fered support  to  the  Kentucky  National 
Guard,  Civil  Air  Patrol,  and  the  Kentucky 
State  Police.  It  was  amazing  that  the 
Guard's  satellite  systems  could  not  see 
the  satellite,  so  we  offered  support  to 
them.  Also,  we  had  to  program  the 
radios  for  the  Civil  Air  PatroL 

"ARES  ID  cards  are  very  important 
and  need  to  be  worn.  These  cards  are 
usually  the  only  thing  that  will  allow  you 
to  cross  police  barriers.  If  you  do  not 
have  an  ARES  ID  card,  please  contact 
Ron  Moorefield  W8ILC. 

"DARA  stations  that  spent  time  in  Ken- 
tucky were:  N8XGA,  KB8RTD,  KC8AVU, 
W8ILC,  N8UFN,  KA8G0V,  KB8YDS. 
N8ZGT.  KB8PMV,  N8JBL,  K8QZN, 
N8HSU,  N8TFD,  N8UCL,  and  N3TNQ. 
Stations  that  were  at  the  State  EOC  In 
Columbus  were  WD8DLQ  and  W8RLY. 
The  stations  that  supported  us  in  Dayton 
on  the  FARA  145.19  repealer  were: 
N8VET,  N8VVZ,  KI80,  KA80KC,  N8VZV, 
and  N8MYQ.  Many  thanks  to  the  FARA 
Repeater  Group  for  seeing  that  the 
frequency  was  clear  when  we  needed  it. 

"The  frequencies  used  in  the  disaster 
area  were  147.42  simplex,  147.375  re- 
peater to  the  Cincinnati  Red  Cross  and 
the  444.9  repeater  to  the  Red  Cross  as 
well  as  the  145.1 9  repeater  for  support. 

"Again,  many  thanks  for  a  job  well 
done.  The  Red  Cross  indicated  that  with- 
out  the  amateur  communications,  the  job 
would  have  taken  a  couple  of  weeks  to 
complete  and  we  did  it  in  two  days." 

From  RF-Carrier,  monthly  publi- 
cation of  the  Dayton  Amateur  Radio 
Association^  April,  1997. 


Introducing  the  Family 
Radio  Service 

The  FCC  created  the  Family  Radio  Ser- 
vice back  on  May  10, 1 996,  but  I've  never 


seen  any  details  about  this  new  unli- 
censed radio  service  in  QST,  Why  should 
hams  care  about  a  short-range  unlicensed 
radio  service  closely  related  to  CB  radio? 
Two  reasons:  (1)  over  99%  of  the  people 
in  this  country  are  not  licensed  radio  ama- 
teurs and  (2)  it  is  illegal  to  use  amateur 
radio  for  business  communications.  Small 
hand-held  transceivers  for  the  Family 
Radio  Service  coufd  be  used  to  keep  in 
touch  wfth  unlicensed  family  members  or 
for  conversations  one  couldn't  legally  con- 
duct via  amateur  radio.  In  addition,  Fam- 
ily Radio  Service  transceivers  should  be 
relatively  cheap,  probably  about  $100. 

A  total  of  14  channels  are  assigned 
for  the  Family  Radio  Service,  These  14 
channel  frequencies  are  listed  below. 


Channe  No. 

Freq.  (MHz) 

1 

462.5625 

2 

462.5875 

3 

462.61 25 

4 

462.6375 

5 

462.6625 

6 

462.6875 

7 

462.7125 

8 

467.5625 

9 

467.5875 

10 

467.6125 

11 

467.6375 

12 

467.6625 

13 

467.6875 

14 

467.7125 

Alert  readers  will  recognize  that  the  first 
seven  frequencies  on  this  list  are  shared 
with  the  General  Mobile  Radio  Service,  a 
licensed  radio  service  that  allows  a  license 
holder  to  use  up  to  5  watts  on  these  seven 
frequencies,  and  up  to  50  watts  on  two  of 
eight  available  repeater  frequency  pairs. 
The  GMRS  repeater  frequencies  are  12,5 
kHz  on  either  side  of  the  frequencies  on 
this  list.  So  why  don't  people  just  get  a 
GMRS  license  instead?  Getting  a  GMRS 
license  involves  filling  out  several  pages 
of  FCC  forms  and  paying  a  $60  license 
fee. 

In  an  effort  to  prevent  the  Family  Radio 
Service  users  from  interfering  with  GMRS 
and  each  other,  the  FCC  imposed  fairly 
tough  technical  requirements  on  the  trans- 
ceivers. These  technical  requirements 
follow. 

Transmitter  Power:  0.5  watts  ERR 
Modulation:   FM,  2,5  kHz  deviation 
Antenna:  Integral  to  unit  (no  connector) 
Frequency  Accuracy:  2.5  ppm  (0,00025%) 

I  believe  that  the  first,  second,  and  last 
items  on  this  list  prove  that  Motorola's  lob- 
byists are  smarter  than  both  the  FCC  law- 
yers and  lobbyists  for  GMRS  interests. 
Cobra  and  Uniden  America  favored  some- 
what looser  standards,  but  Motorola 


argued  for  2.5  ppm  frequency  accuracy 
and  2.5  kHz  frequency  deviation,  stan- 
dards which  require  more  engineering  skill 
to  meet.  The  reduced  frequency  deviation 
and  2.5  ppm  frequency  stability  require- 
ments will  tend  to  keep  the  Chinese  "us 
too,  but  cheaper"  manufacturers  of 
cordless  phones  and  CB  radios  out  of  this 
market.  Motorola  also  argued  for  a 
Rougher"  0.5  watt  ERP  (effective  radiated 
power)  power  limit  in  place  of  0.5  watts  at 
the  transmitter  output  to  help  protect 
GMRS  users  from  interference.  However, 
considering  how  inefficient  most  HT  an- 
tennas are,  I  think  0,5  watt  ERP  is  actu- 
ally a  power  increase  over  the  0.5  watt 
transmitter  power  the  FCC  originally 
proposed. 

Anyone  wanting  more  information  on 
the  Family  Radio  Service  can  go  to  the 
source  for  this  article,  FCC  Docket  96- 
215-  FCC  rules  for  the  Family  Radio 
Service  are  in  Part  95. 

By  George  Bednekoff  KA0OCN, 
PARKing  Ticket,  October  1996. 


Top  1 0  Pleasures  of  Field 
Day: 

10.  Fishing  bugsoutof  your  coffee  cup. 

9.  Getting  lost  on  the  way  to  the  porta- 
potty. 

8,  Tripping  over  guy  wires  and  tent 
ropes  in  the  dark. 

7.  Discovering  that  your  three-element 
wire  beam  for  40  meters,  which  took  atl 
day  Friday  to  erect,  is  oriented  in  the 
wrong  direction, 

6,  Fixing  a  broken  paddle  with  duct 
tape. 

5.  Finding  out  what  happens  to  a 
tribander  when  you  drop  it  from  the  top  of 
the  tower. 

4.  Having  to  choose  between  Field  Day 
operation  and  your  wedding  anniversary. 

3.  The  ^ood." 

2.  Explaining  to  your  XYL  that  the  YL 
ops  are  "just  hams," 

And  the  Number  1  Pleasure  of  Field 
Day: 

1 .  Getting  in  the  truck  to  go  home  and 
finding  that  someone  has  borrowed  your 
battery. 

TNX  The  Low  Down,  the  official  journal 
of  the  Colorado  QRP  Society,       "      M 
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Number  10  on  yourFe&dback  card 


Getting  a  Taste  of  VHF 


Test  drive  the  banch  before  you  invest  in  the  equipment. 


Phip  Gebhardt  VA3ACK 

40  Cameron  St. 

Ajax  ON  Canada  L1T  2W2 

[10251 5.2604@compuserve.com] 


EV£r>'orte  hesitates  lo  spend  a  lot 
of  money  without  first  making 
sure  it  will  be  worth  il.  When  you  I 
shop  for  a  washer  and  drjer,  you  com- 
pare features  und  prices.  When  you  buy 
a  car,  you  lake  il  for  a  test  dri\  e. 

Wouldn't  il  be  nice  if  you  could  **iesi 
drive '  the  VHF  bands  before  you  in- 
vest time  and  money  in  the  ham  radio 
equipment  you'll  need  to  do  some  seri- 
ous VHF  DXing?  That  way  you  could 
decide  if  VHF  DXing  is  for  you — 
without  making  a  commitment.  You 
can.  Here's  how. 

The  common  forms  of  VHF  DX 
propagation — tropi\  sporuLlic  E,  me- 
teor scatter  and  aurora  {and  F-layer 
propagation  ai  the  peak  of  ihe  solar 
cycle) — are  not  limited  to  the  ham 
bands.  Any  VHP  signal  will  be  affected 
by  these  modes. 

And  that's  what  you  can  capitalize 
on.  Instead  of  investing  money  in  ham 
radio  equipment  to  try  out  these  bands, 
use  what  you  already  have.  What  do 
you  already  have  on  the  VHF  bands? 
An  FM  broadcast  receiver  and  a  lele vi- 
sion set,  of  course.  If  you  have  an  out- 
door FM/TV  antenna,  you're  in  really 
good  shape.  A  rotor  on  your  antenna  is 
even  better — but  even  without  these 
things,  you  can  get  a  start  on  VHF.  It's 
not  uncomnion  to  hear  VHF  DX  on  an 
FM  car  radio. 

Many  FM  (and  TV)  broadcast  sta- 
tions operate  24  hours  a  day.  Transmit- 
ter power  is  usually  in  the  25,  50  or 
100  kW  range.  Fortunaieiy,  the  sta- 
tions are  scaitered  all  over  the  conti- 
nent. So,  if  there's  an  opening  on  VHF, 
you'll  hear  (and  see)  these  staiions, 
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It's  a  matter  of  knowing  where  and 
when  to  listen. 

Where? 

The  "where"  part  is  relatively  easy 
and  straightforward.  Since  the  lower 
VHF  TV  channels  are  close  to  the  6- 
nicter  ham  band,  they  are  a  good 
choice.  (Channel  2  spans  the  54  to  60 


I 


MHz  range;  channel  6  occupies  82  to 
88  Mil/.)  Generally,  choose  the  lowest 
unused  channel  in  your  area.  If  your 
antenna  is  rotatable,  you  may  be  able 
to  point  it  away  from  a  semi-local 
station  and  create  a  usable  channel. 

The  FM  broadcast  band  is  farther 
from  the  6-meter  ham  band,  but  you 
will  still  hear  the  same  types  of  VHF 


% 

1 

L                   J 

** 
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1 

y^ 

\- 
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WUCX  90. 1  MHz 

Kalaiitazoo,  Ml 

Bav  City.  Ml 

Fig.  J.  Reception  distance  is  often  increased  by  tropospheric  effects,  Scanering  firam  a  com- 
mon area  of  ihe  sky  is  only  one  way  this  happens,  A%  in  other  forms  of  VHF  (and  HF  propagu- 
uon),  the  antenna  (s  aimed  at  the  horizon,  not  pointed  upward.  The  antenna  beatn  is  siiffi- 
ciemty  large  to  detect  signals  coming  in  at  an  angle.  In  this  diagram,  the  width  of  the  beam 
from  the  transmitting  antenna  at  WUCX  in  Bctx  City  is  shown  bv  ra\s  TA  and  TB.  Tlte  receiv- 
ing  antenna  in  Kalamazoo  "sees*'  the  portion  of  the  sky  btmnded  by  line  segments  RC  and 
RD^  The  beams  of  the  two  antennas  overlap  in  the  region  EFGH.  If  there  is  an  anomaly  in  this 
region,  signal  from  the  FM  station  Mill  be  scattered  and  returned  to  Earth.  The  heavy  line 
shows  the  path  of  a  signal  being  scattered  and  received  in  Kalamazoo. 


10  Bands  -- 1  MFJ  Antenna! 

Full  size  performance . . .  No  ground  or  radials 

Operate  10  bands:  75/80,  40,  30,  20, 17, 15, 12, 10,  6  and  2  Meters  with  one  antenna 
Separate  full  size  radiators . . .  End  loading . . .  Elevated  top  feed . . .  Low  Radiation 
Angle . . .  Very  wide  bandwidth  . . .  Highest  performance  no  ground  vertical  ever. ., 
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Operate  10  bands  -  75/80,  40.  30,  20,  1 7,  15. 
12,  10.  6  and  2  Me[ers  -  with  this  MFM798 
vertical  antenna  and  gtifuli  size  performance 
with  no  ground  or  radials! 

Fall  size  performance  gives  you  high 
efficiency  for  more  power  radiated.  The  result? 
Stronger  signals  and  more  Q-5  QSOs. 

Full  size  performance  also  gives  you 
exceptionally  wide  bandwidths  so  you  can  use 
more  of  your  hard  earned  frequencies. 

Full  size  performance  is  achieved  by  using 
sepurate  full  size  radiators  for  2  through  20  Meters 
and  highly  efficienl  end  loading  for  30,  40  and  75 
/80  Meters. 

Get  very  low  radiation  angle  for  exciting  DX, 
automatic  bands wilching,  omni-directional  cover- 
age, and  low  SWR.  Handles  1500  watts  PEP  SSB. 

MFJ's  unique  Elevated  Top  Feect"  elevates  the 
feedpoinc  all  the  way  to  the  top  of  the  antenna.  It 
puts  the  maximum  radiation  point  high  up  in  the 
clear  where  it  does  the  most  good  -  your  signal 
gels  out  even  if  you're  ground  mounted* 

It's  easy  to  tune  because  adjusting  one  band 
has  minimum  effect  on  the  resonant  frequency  of 
other  bands. 

Self-supporting  and  just  20  feet  tall,  the 
MPJ-1798  mounts  easily  from  ground  level  lo 
tower  top  -  on  small  lots,  backyards,  apartments, 
condos,  rooftops,  tower  mounts. 

Separate  Full  Size  Radiators 

S^armejuU  size  quarter  wave  radiators  are  used 
on  20,  17,  15,  12,  10  and  2  Meters.  On  6  Meters,  the  17  Meter 
radiator  becomes  a  3/4  wave  radiator 

The  active  mdiator  works  as  a  stub  to  decouple  everything 
beyond  it.  In  phase  antenna  current  flows  in  all  parallel  radiators. 

MFJ  Super  Hi-Q  Loop 

MFJ*s        MFJ' 1 786 
f/>!y36inch   $299^^ 
diameter  high 
efficiency  loop  antenna  lets 
you  operate  10  jo  30  MHz 
amtinuoush  —  including 
the  WARC  bands! 

It's  ideal  where  space  ^^wimi ' 

is  limited  —  ^jartmenLs,  "^    b 

small  lots,  mobile  homers,  attics,  motor  homes. 

Fnjoj^  both  DX  and  locat  contacts  when  you 
mount  it  vemcally.  You  get  both  low  angle  radia- 
tion for  excellent  DX  rt«<ihigh  angle  radiation 
for  local  close-in  contacts.  Handles  150  watts* 

Super  easy-to-use!  Only  MFJ- 1 786  Super 
Remote  Control  has  Auto  Band  Setectioif".  It 
auto-iunes  to  your  desired  band,  tlien  beeps  to  let 
you  know.  No  control  cable  is  needed. 

Fast/slow  mne  push  buttons  and  built-in 
two  range  Cmss^Needle  SWRAValimeier  lets 
you  quickly  tune  to  your  exact  frequency. 

All  welded  cojistTuciion.  no  mechanical 
joints,  welded  butterfly  capacitor  with  no 
rotating  contacts,  large  L050  inch  diameter 
ruund  radiator  -  not  a  lossy  thin  flat^strip  — 
gives  you  highest  possible  efficiency. 

Each  plate  in  MFJ's  superb  tuning  capacitor 
is  welded  for  low  loss  and  polished  to  prevent 
high  voltage  arcing.  It's  welded  to  ilie  radiator, 
has  nylon  bearing,  ami -backlash  mechanism, 
limit  switches  and  a  continuous  m^-step  DC 
motor  for  smooih  precision  tuning. 

A  heavy  duty  1/8  inch  thick  ABS  plastic 
housing  with  ultraviolet  inhibitorsprotects  it 

MFJ-17S2  S269.95.  Same  as  KfFJ-1786  but 
remote  contn3l  has  only  fast/slow  tune  bunons. 

NEWIMFhlim' Sy^S9.95,  Samciis 
MFJ- 1 786  but  covcrs40  Meter  through  15  Meier 
continuous.  Includes  super  remote  control. 


MFJ- 1 79S 
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This  forms  a  very  large  equivalent  radiator 
and  gives  you  incredible  bandwidths. 

These  radiator  stubs  provide  automatic 
bandswitchin^  ~  there  is  absolutely  no  lossdu^ 
to  loading  cofls  or  traps. 

End  Loading 

On  30, 40,  75/80  Meterri,  end  loading  ~  the 
most  enTcient  form  of  loading  —  gives  you  highly 
efficient  performance,  excellent  bandwidth,  low 
angle  radiation  and  automatic  bands  witching. 

MFJ' s  unique  Frequency  Adaptive 
L-Network'"*  provides  automatic  impedance 
matching  for  lowest  S  WR  on  these  low  bands. 

Timing  to  your  favorite  pan  of  these  bands  is 
Rini]>le  and  is  done  at  the  Imtiom  of  the  antenna. 

No  Ground  or  Radials  Needed 

You  don't  need  a  ground  or  radials  because 
an  effective  counterpoise  that's  12  feet  across 
gives  you  excellent  ground  isolation. 

You  can  mount  it  from  ground  level  to  roof 
top  and  get  awesome  performance. 

No  Feedline  Radiation  to  Waste  Power 

The  feedline  is  decoupled  and  isolated  from 
the  antenna  with  MFJ's  exclusive  AirCore'" 
high  power  current  balun.  It's  wound  with 
feflon*^  coax  and  can't  saturate,  no  matter  how 
high  your  power. 

Butlt  to  Last 
Incredibly  strong  solid  fiberglass  rod  and 
05  laj^e  diameter  6t)6 1  T-6  aircraft  strength 

aluminum  tubing  is  used  in  the  main  sinicture. 

EfGeient  high-Q  coils  are  wound  on  tough  hw  loss 
fiberglass  forms  using  highly  weather  resistant  Teflon*  covered  wire. 

I4^km9  U  rrttiievtd  rrn^niirt  <^£h^|vnf 
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Super  80/40M  Vertical 

Designed  as  a  high        |^pj^  j  792 
perfomumce  m\\£>nn^foj[    $4  CQ^S 
80  and  40  Meters,  the  *  ^  ^^ 

MFJ- 1 792  features  afitll  size  quarter  i 

wave  radiator  for  40  Meters  -  -  that's  a 
full  33  feel  of  ruthless  radiating  power 

End  loading  —  the  most  efficient 
form  of  loading  —  is  used  for  80 
Meters,  It's  accomplished  by  a  virtu- 
ally lossless  4V2  foot  capacitance  hat 
and  a  high-Qcoil  wound  with  Teflon* 
wire  on  a  low- toss  fiberglass  form. 

The  entire  length  radiates  power 

High  strength  6061-T6  aluminum 
tubing,  super  strong  solid  fiberglass 
insulator.  Frequency  Adaptive 
L-Network™\  heavy' duty  swing  mount. 
Handles  1500  watts  PEP.  Requires  guying  and 
radiais,  counterpoises  or  ground  screen. 

MFJ-1793,  S 1 79,95,  Same  as  MFJ- 1 792  but 
includes ^i  size  20  Meta-  quarter  wave  radiator 


Box  Fan  Portable  Loo 

No.  tfs  not  a  fan    i^pj_t78o 
-  Its  a  high  effi-       $929^^ 
cicncy  portable  loop    ^  ^  ^ 
antenna  that's  about  the  same  sia^^ 
and  shape  as  a  2x2  toot  box  fan, 
complete  with  carrying  handle. 

Carry  it  like  a  suitcase,  tuck  it  in  a  comer 
of  your  car  or  check  it  as  baggage  on  a  plane. 

When  you  get  there,  set  it  on  a  table  or 
desk  and  enjoy  ragchewiog  or  DXing. 

AD  welded  construction,  covrrs  14-30  ^tHz 
continuously  including  VV.^C  bands*  handles 
150  watts.  Remote  confiol  has  fast/slow  rune 
buttons.  Separate  conliol  cable  not  needed 
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MFJ  halfwave  Vertical 

6  hands:  40,  20^  /5,  /O,  6,  2  Meters  . . . 
No  radials  or  ground  needed!  1 

Operate  6  bands  -    MFJ- 1 796  : 

40,  20. 15, 10, 6  and     $1  QQ^' 

2  Meters  -  with  this 
MFJ- 1 796  ground  independent 
halfivave  vertical  antenna!  No 
radials  or  ground  ever  needed! 

It's  only  12  feel  high  and  has  a  tiny 
24  inch  footprint!  Mount  ii  anywhere 
firom  grouiKl  le^-el  lo  lower  tc^  ~  on 
apartments,  condos,  small  lots,  even 
motor  homes.  Perfect  for  v^ations, 
field  day,  DX-peditit^n*  camping. 

Efficient  end  loading,  no  Tossy 
traps.  Entire  length  is  always  nidiat- 
ing.  Full  size  halfwave  on  2  and 
6  Meters.  High  fower  air-wound  choke  balun 
eliminates  feedhne  radiation.  Adjusting  one 
band  has  minimum  effect  on  other  bands. 

Automatic  bandswiiching,  low  radiation 
angle,  omni'directionaK  handles  1 500  watts 
PEP.  Goes  together  in  an  afternoon. 


Ft^a  MFJ  Catalog 

and  free  instnicfian  manuals 

Write  or  call  toll-free  ,  • ,  800'647'1800 


Nearest  Dealer/Orders:  800-647-1800 
hMpt//ww¥r.inflmniBipiiBmMm€om 

Technical  Support:  (601 )  323-0549 

•  1  year  uncondittona^  guarantee  •  30  day  mo*^  bade 
guarantee  (less  s/h)  on  orders  from  MFJ  •  Fflw  catalog 

MFJ  ENTERPRISES.  INC 

Box  494,  Miss.  State.  MS  .^9762 
(601 )  333-5S69;  8^:50  CST,  Mon-Fri 
FAX:  (60 n  323^551;  Add  $20s/h 

MFJ . . .  makittg  quality  affordable 

Prices  and  5|)ecffical!0f%  siibjed  to  change  &  m5  Mfi  bmrprises.  /mr. 
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Fig.  2*  Signals  are  reflected  by  ionized  clouds  m  ihe  E  layer  of  the  ionosphere.  Sporadic  E 
sipmh  are  smmg  and  may  last  much  longer  than  meteor  scatter  signals. 


propagalion-  There  are  plenty  of  Irnpo, 
sporadic  E  and  tiieteor  scalier  signals 
to  hear  on  ihe  FM  band. 

Choose  an  unoccupied  frequency  in 
Ihe  FM  band  for  best  resuhs.  The 
lower  porlion  of  ihc  FM  band  is  occu- 
pied mainly  by  educaliiinal  and  non- 
commercial stalions.  Although  ihey 
may  run  lower  power  than  the  com- 
mercial stations  higher  up,  they  may 
cause  you  fewer  inter  fere  nee  problems 
and  you  may  hear  a  variety  of  stations 
come  and  go  on  a  single  frequency  as 
propagation  changes. 

You  will  sometimes  hear  (or  see)  DX 
override  a  semi- local  station  or  even  a 
local  station. 

Why  an  unoccupied  frequency?  Sim- 
ply because  il  is  easier  to  detect  weak 
signals  thai  could  easily  be  masked  by 
a  stronger  station.  Also,  iTs  easier  lo 
hear  a  weak  signal  if  there  is  nothing 
but  noise  competing  for  your  lislcning 
altention. 

It's  easy  to  select  an  unoccupied  TV 
chart neL  hui  there  are  several  things  to 
keep  in  mind  when  selecting  im  FM 
freL|ucncy.  Remeudier  thai  although 
the  FM  band  covers  the  88  to  108  MHz 
range,  the  lowest  assigned  frequency  is 
88 J  MHz:  the  highest  frequency  is 
107,9  MH/.  Stations  on  the  FM  band 
are  spaced  at  200  kHz  intervals,  so  as- 
signed freqttcnctes  lollow  the  pallcrn 
88.  L  88.3.  88.5.  and  so  on.  There  are 
no  stations  on  frequencies  such  as 
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88.2,  or  88.25  MHz.  A  receiver  with  a 
digital  readout  makes  it  much  easier  to 
**park"  on  an  unoccupied  frequency. 
If  your  receiver  has  a  rule-and-point- 
cr  dial,  you'll  need  lo  estimate  ihc 
frequency* 

If  you  live  in  a  meiropolitan  area. 
finding  an  unoccupied  FM  frequency 
can  be  a  challenge.  In  that  case,  the 
best  you  may  be  able  to  do  is  to  listen 
on  frequencies  where  signals  are  weak. 


I 


If  you  are  blessed  with  a  QTH  where 
you  have  a  multitude  of  unoccupied  fre- 
quencies, you'll  need  to  make  a  decision 
about  where  lo  listen. 

Ynu  can  use  several  approaches  to 
solve  this  *'probiem'*  (we  all  should  be 
so  lucky  as  to  have  it).  Yoy  can  iry  the 
hit-and-miss  appn^ach:  .lusl  pick  an 
unoccupied  frequency  and  listen. 

Another  approach  is  to  select  your 
listening  frequency  based  on  condi- 
tions.  (This  slalement  will  make  iTiore 
sense  after  the  description  later  on  of 
different  propagation  modes.)  For  this 
you'll  need  a  reference  guide  such  as 
FM  Atlas.  This  annua!  publication  lists 
FM  stations  by  frequency  and  by  loca- 
tion. It  also  indicates  transmitter  piiwer. 
Knowing  iransmiiter  power  allows 
you  to  set  eel  the  higher-power,  easier-to- 
hear  stations.  Transmitter  antenna  height 
(also  listed  J  can  someiiiiics  be  an 
advantage  lo  know,  too. 

That  covers  the  basics  uf  where  lo 
listen* 

Now  for  the  "when'*  part 

'*When''  is  generally  dictated  by 
propagation.  Many  books  go  inlt)  great 
detail  about  ihe  various  forms  of 
propagation  on  the  VHF  bands.  You'll 
alsn  find  some  excellent  articles  by 
looking  through  back  issues  of  ham 
radio  periodicals  (such  as  73).  Here 
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Fig.  5.  Signals  are  reflected  by  ionized  meteor  trails.  In  most  cases,  fmwever,  the  signals 
are  scattered  rather  than  reflected  in  the  general  sense  of  the  term.  The  density  of  the  trad 
governs  the  reflection  vs.  scattering  effect. 


are  some  basics  to  give  you  an  idea 
of  when  to  listen  and  what  you  are 
listening  fon 

Tropo 

There  are  a  number  of  effects  within 
the  troposphere  thai  enhance  signal 
propagation.  While  the  common  belief 
is  that  signals  are  limited  to  line-of- 
sight  range  at  VHP,  this  is  rarely  the 
case  with  a  beam  antenna  un  a  lower. 
Listen  to  the  FM  band  and  record  the 
stations  you  hear.  It  won't  take  long  to 
realize  that  many  of  ihem  are  well  be- 
yond the  line  of  sight.  This  in  itself  is  a 
good  lesson  in  VHF  propagation  (if 
you  don't  know  how  to  calculate  the 
distance  to  the  horizon,  check  the 
propagation  chapter  of  the  ARRL 
llandbtmk  for  the  formula). 

Stations  can  be  heard  almost  daily 
using  tropo  scatter.  Both  antennas  are 
aimed  al  a  common  area  in  the  tropo- 
sphere. The  lower  boundary  of  the  area 
is  determined  by  the  antennas  in  use; 
the  upper  boundary  is  about  10  km  (6 
miles)  above  Earth^s  surface.  Thal*s 
not  very  high,  so  signals  are  limited 
to  about  500  km  {3CX)  miles)  between 
the  FM  station  and  your  antenna.  In 
practice,  the  distance  is  usualh  much 
shorter  than  this. 


What  makes  this  form  of  propaga- 
tion so  appealing  is  its  dependabil- 
ity* There  is  little  day-to-day  or  sea- 
sonal  variation.  If  you  live  near  a  large 
body  of  waier^ — the  Great  Lakes,  the 
Atlantic  Ocean,  the  Pacific  Ocean  or 
the  Gulf  of  Mexico — you  can  take  ad- 
vantage of  temperatyre  inversions. 
These  occur  from  the  evening  until  the 
morning  hours. 

Weather  maps  in  newspapers,  on  TV 
or  (these  days)  available  on-line  via 
your  computer  give  does  lo  propaga- 
tion. Watch  for  a  warm  front  approach- 
ing your  area.  Propagation  is  parallel 
to  the  front  and  occurs  for  several  hun- 
dred kilometers  ahead  of  I  he  front- 
Cold  fronts  also  enhance  VHF  propa- 
gation along  the  front.  In  this  case,  the 
signals  propagate  behind  the  cold 
front.  Start  listening  just  after  the  front 
has  passed  your  QTH. 

Wave  cyclones  occur  in  the  spring 
over  mid- America  and  may  provide 
propagation  for  a  day  for  stations  in 
the  northern,  southern,  eastern  and 
central  states. 

Slow-moving  high-pressure  sys- 
tems, common  in  late  summer  over  the 
eastern  half  of  North  America,  can 
provide  DX  posstbilities  during  the 
evening  and  early  morning  hours.  Re* 
fer  to  ARRL  publications,  such  as  The 


Shower  Name 

Peak  Date 
(1997) 

Peak  Time 
(UTC) 

Duration 
(in  days) 

Meteor  Rate 
(per  hour) 

Eta  Aquarids 

May  4 

2200 

6 

20 

Arietids 

June? 

0911 

2 

'         60 

Perselds 

August  12 

1800 

4.6         1 

100 

1 

Orionids 

October  22 

0100 

8 

25 

Taurids 

November  5 

0124 

30         1 

15 

1 

Leonids 

November  17 

1052 

4 

15 

Geminids 

December  1 4 

0600        1 

3 

58 

Ursids 

December  22 

1145 

2.2         ! 

10 

Table  /-  Daiafor  various  showers  ofinierest  w  anmieurs.  Each  shower  las  is  for  several  days, 
so  listen  before  and  after  the  peak  date.  The  cobtmn  labeled  *' Duration'*  gives  an  indication 

of  how  many  days  you  should  listen. 


Radio  Amatenr  y  Handbook  or  Beyond 
Line  of  Sight,  for  more  details. 

As  mentioned  previously,  this  is  a 
time  when  you  would  want  to  use  an 
FM  station  guide  to  select  specific  sta- 
tions to  listen  for.  Why  waste  time  lis- 
tening on  90,7  MHz  during  an  opening 
along  a  warm  front,  if  there  are  no  sta- 
tions within  a  few  hundred  kilometers 
ahead  of  the  front  operating  on  90.7 
MHz? 

Sporadic  £ 

YouMl  see  this  form  of  propagation 
also  referred  lo  as  E  skip,  short  skip  or 
Es.  The  term  "sporadic  E*'  comes  from 
the  fact  that  the  DX  openings  are  spo- 
radic (and  therefore  not  predictable) 
and  thai  the  ionized  clouds  responsible 
for  relleciing  signals  are  located  in  the 
ionosphere's  E  layer. 

In  any  case,  sporadic  E  occurs  most 
frequently  in  May,  June  and  July  and 
lo  a  lesser  extent  in  December  and 
January.  Listen  from  9:00  a.m.  to 
12:00  p.m.  local  time  and  again  from 
5:00  p.m.  to  8:00  p.m.  These  are  the 
most  common  listening  times;  how- 
ever, sporadic  E  can  occur  at  any  time 
of  the  day  or  year.  The  opening  may 
last  anywhere  from  a  few  minutes  to 
several  hours. 

Because  the  clouds  form  suddenly, 
signals  appear  quickly.  Signal  strength 
is  high.  The  clouds  may  also  move 
quickly  so  one  strong  DX  signal  may 
rapidly  be  replaced  by  another  equally 
strong  signal  from  a  different  station. 

Because  of  the  increased  aUicude, 
sporadic  E  signals  have  a  greater  range 
than  tropo  signals.  Expect  distances 
from  500  to  2300  km  (300  to  1400 
miles). 

An  excellent  report  on  an  eleven- 
year  study  of  sporadic  E  on  the  FM 
band  appeared  in  257' (May  1992), 

Meteor  scatter 

Yes,  those  things  you  see  streaking 
across  the  dark  night  sky  affect  radio 
waves.  The  reason  is  simple:  Not  only 
does  a  meteoroid  produce  a  visible 
meteor  (trail  of  light)  as  it  enters 
Earth's  atmosphere,  it  also  produces 
an  ionized  column. 

This  column,  like  the  ionosphere,  can 
reflect  signals.  How  effectively  signals 
are  reflected  depends  on  the  density  of 
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the  coIuTim.  About  ninety  percent  of 
meteor  trails  are  underdcnse.  Under- 
dense  trails  lend  to  scatter  the  signal, 
hence  the  term  **mei©3r  scatter" 

You  can  hear  meteor  scatter  any  lime 
of  the  day  or  night  and  on  any  day  of 
the  year.  There  is  a  diurnal  variation 
with  a  maximum  occurring  around 
6:00  a.m.  local  time  and  a  minimum 
occurring  at  5:00  p.m.  The  ratio  of 
maximum  to  minimum  is  about  4  to  U 
You  may  hear  a  few  to  a  few  dozen  per 
hour  around  6:00  a.m.  This  is  the  pat- 
tern for  sporadic  meteors  (meteors 
produced  by  meleoroids  that  travel 
aione). 

Since  boih  the  time  of  arrival  and 
direction  of  sporadic  meteors  is  unpre- 
dictable, you  can  simply  point  your  an- 
tenna south  in  the  morning,  select  an 
unoccupied  frequency  and  listen. 

At  predictable  times  throughout  the 
year,  you  can  hear  an  increase  in 
the  number  of  reflected  signals.  This 


ii 


It's  a  matter  of  knowing 
where  and  when 
to  listen.'^ 


occurs  during  meteor  showers.  Prob- 
ably the  most  famous  shower  is  the 
Perseid  shower  that  occurs  in  August. 
During  a  meteor  shower.  Earth  passes 
through  a  large  number  of  meteoroids 
traveling  in  highly  correlated  orbits. 
Depending  on  the  shower  (and  your 
listening  setup,  of  course),  you  can 
hear  several  dozen  to  several  hundred 
signal  reflections  per  hour.  There  are 
even  daytime  showers  that  can  only  be 
detected  by  radio  means. 

Refer  to  an  annual  astronomy  book 
(such  as  Royal  Astronomical  Society 
of  Canada*s  Observer's  Handbook)  or 
a  periodical  (Sky  &  Telescope  and  As- 
tronomy are  available  at  newsstands) 
to  find  the  dates  for  showers.  Table  1 
will  get  you  started. 

Timing  and  antenna  direction  are 
more  critical  with  showers  than  with 
sporadic  meteors.  You  can  try  the 
probe  method  (listening  for  signals 
to  peak  as  you  rotate  the  antenna — 
not  very  effective  in  this  application), 
or  you  can  read  the  VHF  manuals 
for  hints.  Computer  programs  are  avail- 
able to  calculate  peak  times  and  cor- 
responding antenna  directions.  Check 
your  favorite  ham  radio  BBS  or  on-line 
service. 


You  might  think  that  you  need  to 
point  your  antenna  upwards.  That  is 
not  the  case.  Point  your  antenna  at  the 
horizon  to  hear  signals  reflected  by 
meteors.  This  approach  will  yield  the 
greatest  distance. 

Because  meteoroids  ablate  at  an 
altitude  comparable  to  the  E  layer 
of  the  ionosphere,  distances  will  be 
comparable  to  sporadic  E  signals. 

Now,  for  what  you  Ml  hear:  Assum- 
ing that  you  arc  listening  on  an  unoc- 
cupied  frequency,  most  of  the  time 
you'll  hear  mainly  receiver  noise.  Pe- 
riodically, you'll  hear  a  signal  rise  out 
of  the  noise  very  rapidly.  As  soon  as  il 
peaks,  the  amplitude  will  start  to  de- 
crease. The  signal  may  last  fur  a  fraction 
of  a  second  or  for  several  seconds  de- 
pending on  the  meteor.  There  may  also 
be  a  residual  signal  beyond  this  time* 

That's  it,  folks 

No  station  IDs,  no  complete  songs, 
no  entire  weather  forecasts.  You'll  be 
lucky  to  hear  a  few  tiotes  of  a  song  or  a 
few  syllables  (maybe  words)  of  a  news 
report. 

Why  do  people  put  themselves 
through  this  agony?  Sporadic  meteors 
are  basically  practice.  The  real  fun 
comes  during  meteor  showers  because 
there  are  so  many  more  meteors.  Dur- 
ing a  shower,  you  hope  for  several  me- 
teoroids coming  into  the  atmosphere  in 
succession  so  the  signal  Lasts  longer  as 
it  reflects  off  successive  meteor  trails* 

The  advent  of  computers  and  the  use 
of  packet  techniques  by  hams  makes 
signal  exchanges  much  faster  (and 
therefore  more  successful)  than  previ- 
ously possible.  So,  if  you  like  listening 
to  meteor  scalier  on  the  FM  band, 
you*ll  probably  really  get  excited 
when  you  hear  it  on  the  ham  bands. 

Aurora 

Signals  can  also  reflect  off  the  au- 
rora. However  the  number  of  opportu- 
nities you  have  to  use  this  form  of 
propagation  depends  on  your  latitude. 
The  farther  north  you  are,  the  more  op- 
portunities you  get — but  it's  a  little 
more  complicated  than  that.  Auroral 
propagation  depends  on  geomagnetic 
latitude.  Rather  than  following  those 
neat  lines  of  latitude  that  appear  on 
maps,  geomagnetic  lines  slope  from 


northwest  down  to  soulhcasL  As  a  re- 
sult, DXers  on  the  easi  coast  have  an 
advantage. 

Auroral  propagation  is  cyclic.  There 
is  a  seasonal  pattern  with  more  uppor- 
lunities  at  the  equinoxes  (March  and 
September),  There  is  also  a  cycle  that 
may  be  related  to,  but  not  in  phase 
with,  the  solar  cycle.  Peaks  occur 
about  2  years  before  and  after  the  solar 
cycle  maximum.  The  diurnal  pattern 
indicates  two  strong  peaks — one  at 
about  6:00  p.m.  local  time  and  a 
second  around  midnight. 

Best  signals  are  heard  by  pointing 
your  antenna  in  a  northerly  direction, 
but  probing  for  the  best  signal  is 
important. 

Predicting  auroral  conditions  on 
VHF  is  a  matter  of  listening  for  the 
signs  on  lower  frequencies  and  wailing 
for  the  effect  to  reach  the  VHF  range. 
Wavering  signals  that  are  weak  and 
sound  watery  on  the  AM  broadcast 
band  up  through  the  40- meter  band  in 
late  afternoon  or  early  evening  are  a 
sign  that  auroral  conditions  are  devel- 
oping. Station  WWV  broadcasts  A  and 
K  indices  at  IS  minuies  past  the  hour; 
WWVH  does  the  same  at  45  minutes 
past  ibe  hour.  A  K  index  greater  than  5 
and  an  A  index  greater  than  30  indicate 
that  it's  time  to  listen  for  auroral  aciivity, 

Kwp  in  mind  that  you  may  not  see  the 
aurora,  but  you  may  stiU  be  able  to  hear 
signals  via  this  form  of  propagation. 

This  is  only  the  beginning.  There  are 
other  forms  of  VHF  propagation  as 
well  as  variations  on  the  ones  men- 
tioned here  and  even  combinations, 
such  as  auroral  E. 

If  you  find  that  VHF  DXing  on  the 
FM  broadcast  band  has  whetted  your 
appetite,  you  are  a  prime  candidate  for 
DXing  on  the  VHF  ham  bands. 

By  the  way.  most  of  the  forms  of 
propagation  present  on  VHF  also  oc- 
cur on  10  meters.  Yes^  you  can  use 
your  HF  rig  to  have  sporadic  E  QSOs; 
try  your  hand  at  meteor  scatter  work; 
and  make  contacts  via  the  aurora. 
While  sporadic  E  is  exploited  on  this 
band,  meteor  scatter  and  auroral 
propagation  go  virtually  unnoticed. 
You  will  need  to  pursue  these  openings 
with  a  like-minded  ham 

All  things  considered,  DXing  on  the 
FM  broadcast  band  (or  low  VHF  chan- 
nel TV)  is  an  excellent  introduction  to 
the  world  of  VHF. 
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•Gel  the  software  the  ARRL  scHs  and  uses  to  create 
practice  and  test  tapes;  and  Morse  Tutor  Gold  is 
approved  for  VE  exams  at  all  kvels. 

"SilWc  19S7,GGTH  lias  g^iided  ne^ly  30,000  IiamsajieJ  proi[seCtiv'C 
bflfiis  around  die  wadd  ihicugh  proven  ^uuchirsd  le&sona  juid  a 
Vincl>'  orchMBder^  woftl  and  pcKnvers4UKiii  dnlls  Stra^iht  fbf^ard 
menici  make  t}ie  pnocias  simpk  and  ftm- 
*Thb  pfpgfMii  hi^sra  easy  aid  spody  utf  insliUMiDfi,  random 
(rhamcla'  6n!^  with  the  chaaefets  i^XHI  $d€ct;  ^nd  yoti  C4n  ae»te 
your  cwn  diilk  or  impoft  rext  fBes  Voti  tin  type  whai  >io>a  bar  or 
copy  by  hnnd  and  s^  the  i^sulB  ^m^  kie  ^i  a  tone.  Pkk  iht 
F*IU*worth  or  tfii*2ti3tmUrcl  Tni^thod,  sekti  Uwlofw  frequency  most 
com  foiteble  for  you  or  sclecl  y  oiir  coHtle  spsetl  m  Isjiths  of  a  word  per 
mituitc  For  aH  DOS  cnmputi:^!?   Vois  ai€  nlwayti  in  commFuid 

Cvrt\nci\ 

jMoi  ic  1  ii|iM-Gal4tu^es  your  internal  si>eiikeT 

or  ^>IJ  nd  i  'Niji  d  Aiid^  if y uu  u  *<;  a  acimd  bamd 
XIdtkc  Tiilor  CkiJd  suppotlt  volume  ccqiItdI 

Sound  D]*$ier  and  the  Sdwid  ^b(<7  CanpetibiEity 
LofiH>  iie  tndoEBrks  of  CrcafcK'tf  TecljiiOfipg^'  \  r  i 


'  M  S&ll  it  V  re%id4iil<k  Add  ^Ul  tao  Uk 
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Field  Day  G5RV  QuicKits 
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CJRCLE  29S  ON  FIEADEFI  SEFIVICE  CARD 


Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  81000A  \s  a  thoroughly  ©ngmeered,  portable,  insertion  type  wattmeter 

designed  to  measure  both  FWD/RFL 

C.  W.  power  in  CoaxiaE  transmission  lines. 

StOOOA  is  comprisjed  of  a  built-in  line 

section,  direct  reading  3-scale 

meter  pfotectad  by  a  shock-proof 

housing.  Quick*match  connectors, 

plus  a  complete  selection  of  plug-in 

elements,  gives  the  FRONT  RUNNER 

fsliability,  durability,  flextblHty 

and  adaptability  with  a  two  year 

warranty. 

Contact  us  for  your  nearest 

authorized  Coaxial  Dynamics 

representative  or  distributor  in 

our  world-wide  sales  network. 


152 to  Industrial  Paricway    % 
Clevetand,  Ohio  44135 
216-267-2233 
1'800-COAXIAL 
FAX:  216-267-3142 

Service  and  Dependability. ,  A 

E-  Mail  coaxlal@apk.net http w^^www.coa k\ al .com 


COAXIAL 

DYNAMICS, 

INC. 


ii— h  II  ■  iim^ 


See  Us  At  Dayton  -  8&oths  401 A  402 

Every  Product 
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Humber  W  on  your  Feedback  CArd 


Horsetrading  on  the  Ham  Bands 

The  FCC  has  approved  on-the-air  buying,  selling  and  swapping  ham  gear 

via  the  traders '  nets. 


Ronald  LumachI  WB2CQM 

73  Bay  26th  Street 

Brooklyn  NY  11214 

E-mail:  WB2CQM@Juno.Com 


Only  a  shon  while  back  ii  was  re- 
ally a  pain  lo  advertise  amateur 
radio  gear  for  sale  or  to  draft  the 
text  of  an  advertisement  for  an  item  that 
you  wanted.  You  had  to  write  the  ad, 
send  it  along  lo  your  favorite  media 
source,  and  then  wail  weeks  (sometimes 
months)  before  it  finally  arrived  in  prim. 
By  thai  time,  the  event  was  somewhat 
aniiclimaeiic — often  if  an  individual  did 
call  in  response  to  your  advertisement, 
you'd  have  lo  be  reminded  about  the  de- 
tails. Hams,  being  an  impatient  (but 
most  resourceful  and  proactive)  lot,  rec- 
ognized the  shortcomings  of  this  process 
and  began  meeting  in  their  on-lhe-air 
cliques  lo  discuss  what  ihey  wanted  to 
buy,  sell,  or  swap.  Increasingly  popular, 
these  informal  group.s  evolved  into  more 
structured,  regularly  scheduled  occa- 
sions, attracting  larger  and  larger  num- 
bers of  participants.  Although  the  nets 
spurt  a  variety  of  names,  including 
Horse  Traders.  Old  Gear  &  Junk,  Ctillins 
Net,  etc.,  they  all  afford  the  radio  ama- 
teur the  opponunily  to  offer  his/her 
wares  on  the  air,  without  delay,  to  a  large 
number  of  knowledgeable,  aiientive,  and 
motivaied  buyers  and  sellers — and  the 
best  thing  about  il  is  thai  the  free  service 
is  instantaneous.  If  ii  sounds  like  a  good 
deal,  il  is.  lis  success  can  be  traced  to  the 
tireless  efforts  of  the  radio  amateurs  who 
are  the  net  controllers.  Their  unselfish 
dedication  and  perseverance  make  the 
service  possible. 

How  does  Ihe  nel  work? 

The  organizational  rules  are  simple 
and  straightforward  and  arc  generally 
applicable  to  any  of  the  traders'  groups. 
Usually  when  the  net  is  called,  the  con- 
troller brielly  reviews  ihe  regulaiions 
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governing  its  operation.  The  FCC  has  al- 
lowed hams  to  advertise  over  the  air  pro- 
vided they  meet  minimum  criteria.  [See 
Part  97.  II 3  (a)  (2)  of  the  Regulations  for 
prohibitions  and  exceptions  to  the  sale/ 
trade  rule.]  Obviously,  the  controllers 
are  in  the  best  position  to  enforce  the 
regulations  to  the  letter  of  the  law  since 
the  FCC,  because  of  its  manpower 
and  budget  shortfalls,  has  of  necessity 
directed  its  attention  lo  more  pressing 
matters. 

The  first  and  most  imponant  admoni- 
tion is  that  commercial  advcnisers  are 
not  welcomed.  In  addition,  anyone  who 
has  been  identified  and  proven  lo  be  (to 
the  satisfaction  of  the  controller)  a  full- 
time  purveyor  of  radio  gear  is  mid  he/ 
she  is  in  the  wrong  place  and  asked  po- 
litely to  move  on.  Third  party  listings  are 
not  permitted  bul  their  wants  are  OK, 
Any  equipment  offered  must  be  in  the 
seller *s  possession.  This  situation  arises 
frequently  when  there  is  an  estate  sale 
and  a  ham,  as  a  special  favor  to  the 
widow,  offers  to  liquidate  the  gear.  If 
that's  the  case,  it's  easy  to  conform  to 
both  the  spirit  and  letter  of  the  law:  Have 
the  gear  in  the  shack  when  advertising. 
Net  controllers  are  aware  that  FCC  regu- 
lations allow  on-the-air  sale  or  trade  of 
any  equipment  provided  it  is  ham-radio- 
relaied.  They  make  a  conscientious  ef- 
fort to  conform  closely  to  thai  ruling.  To 
illustrate  this  point,  I  recall  in  one  in- 
stance an  individual  oftered  an  aviation- 
type  GPS  (satellite  positioning)  unit  and 
an  altimeter,  ostensibly  to  locale  and  ac- 
curate ly  measure  the  height  of  one's 
QTH.  He  was  politely  reminded  that  of- 
fering I  hat  equipment  was  stretching  the 
rule  a  bil  too  far  and  was  poiiicly  di- 
rected to  hit  ihe  road!  Computers 


accepted  on  the  general  equipment  nets 

provided  they  support  some  aspect 
of  packet  operation.  Oddly  enough. 
scanners  can  be  listed  with  impunity. 

A  seller  may  quote  a  price  for  an  item, 
but  any  negotiations,  haggling,  or  plain 
horsetrading  must  be  accomplished  over 
the  telephone.  On  many  occasions,  the 
seller  may  he  asked  by  someone 
(through  the  controller  by  signaling  with 
the  word  "contact"  and  being  recog- 
nized) to  clarify  the  listing  with  addi- 
tional details  that  may  have  been 
omiiicd.  For  example,  before  placing  a 
long  distance  telephone  call  an  indi- 
vidual may  want  to  know^  the  serial  num- 
ber  of  the  rig,  the  number  of  niters  in  a 
particular  receiver,  or  whether  the  linear 
is  a  iwo-holcr  or  capable  of  tuning 
160m,  It's  ihc  seller's  option  lo  include 
or  omit  the  asking  price.  He  may  prefer 
to  discuss  the  details  more  privately  over 
the  telephone.  One  experienced  trader 
mentioned  to  me  thai  he  never  calls 
when  a  price  is  not  listed.  He  claims  they 
are  invariably  too  high.  If  you  think  il*s  a 
worthwhile  deal  or  you  need  more  spe- 
cific information,  make  the  call.  Ii's  im- 
portant to  remember  that  the  nets  are 
"directed/'  so  all  inquiries  must  be  chan- 
neled through  the  net  control ter.  Imagine 
the  resulting  chaos  if  it  weren't  handled 
in  this  manner.  The  controller's  task  is 
dilTicuU,  to  say  the  least,  and  virtually 
impossible  to  undertake  without  a  first- 
class  radio  station,  a  high  degree  of  per- 
sonal fortitude,  the  patience  of  a  saint, 
and  the  endurance  of  a  marathon  runner 
TTie  majority  of  net  ct>nlrollcrs  maioiain 
a  running  log  of  ihose  checking  in, 
including  telephone  numbers  and  equip- 
ment offered.  Some,  less  technologi- 
cal than  oiherSj  use  iheir  own  special 


shorthand  and  keep  paper  notebooks  to 
record  the  entries.  Others  use  computers 
and  maintain  databases  from  week  to 
week.  Net  controllers  are  routinely 
asked  to  search  out  a  previous  listing 
(usually  with  success)  based  on  very 
sketchy  information.  They  do  it  gladly 
and  pride  themselves  on  the  sophistica- 
tion of  their  logging  systems.  Mosl 
frequently,  telephone  numbers  arc  incor- 
rectly copied  by  prospective  purchasers 
(QRM,  QRN,  QSB)  and  when  queried 
the  coniroller  has  the  capability  to  check 
back  into  the  log  and  set  the  record 
straight.  It's  not  an  easy  task  by  any 
stretch  of  the  imagination,  especially 
when  lOOf  hams  check  in  with  400-500 
bits  of  discrete  information. 

How  do  you  participate? 

Oieck  the  accompanying  listing  for 
the  net  time  and  frequency  that  offers 
you  the  most  consistent  propagation. 
Bands  are  often  noisy  and  crowded,  so 
listen  to  diose  groups  that  produce  the 
best  signal  strength  to  your  locale.  Inter- 
ference is  often  generated  in  unusual 
ways.  For  example,  (although  it's  diffi- 
cult to  explain  the  motivation)  there  are 
©ecasional  incidents  of  malicious  inter- 
ference from  QRMers  whose  sole  pur- 
pose is  to  disrupt  Che  net.  Controllers 
continually  remind  net  participants  that 
they  should  not  get  bent  out  of  shape  and 
feed  into  those  guys  by  acknowledging 
their  presence  with  speculations  about 
their  mental  health  or  family  lineage. 
Past  experiences  have  shown  that  this 
passive  response  works  well  since  those 
interfering  usually  get  tired  and  simply 
fade  away.  To  a  lesser  extent,  ovcrzeal- 
ous  con  testers  must  be  continually  di- 
rected away  from  the  frequency;  ihey 
usually  respond  with  a  quick  apology  to 
the  controller  and  an  immediate  QS  Y, 

Mosl  nets  begin  promptly  and  follow 
a  sign-in  protocol  Generally,  the  net 
controller  will  accept  the  suffix  of  your 
call  in  alphabetical  order  usually  begin- 
ning with  ''A."  For  example,  in  my  in- 
stance, I  would  sign  in  when  the  "C"s 
are  called  with  *'CQM."  If  the  controller 
copied  my  signal  he  would  acknowledge 
that  I  was  on  the  list;  if  not,  I'd  try  again. 
If  my  Signal  were  marginal  due  to  poor 
propagation  to  the  controller's  QTH,  IM 
ask  for  a  relay.  Someone  would  hear  my 
request  and  offer  to  forward  the  mes- 
sage.   Incidentally,    mobiles    gel    first 


7&  %^W  AauUf^  -  N6VVTA 

Losing  your  source  of  power? 
Have  your  old  case  refitted  with  NEW  cells  and  Save! 
Convert  your  pack  to  NiMH! 
Same  size  pack  —  HIGHER  capacity! 

^Handhelds  *LapTops  ♦Commercial  Radios  *  Camcorders 
*PortabIe  Scanners  *Test  Equipment  "^^Power  Tools 

♦Any  Special  Application 

NEW  replacement  packs  &  Individual  cells  also  available! 

Call  for  a  price  list! 

17052  Alameda  Drive     Ferris,  CA  92570 

(909)  789-0830  FAX  (909)  789-4895 
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ELECTROMAGNETIC  MEASURING  TOOL 


New  Tri Field*  Broadband  Meter  combmes  a  broadband  field  strength 
meter  with  an  AC  magnetic  &  electric  fteM  meter  in  a  single  package 
RF  field  strength  setting  (vertical.  10-1000  V/m  @  100  KHz  -2  5  GHz )  is 
ideal  for  making  near-field  transmmer  measurements,  finding  RFl  on  a 
Nne,  testfng  feaky  mionowave  ovens  or  finding  fiidden  surveHiance  'bugs'. 
AC  magnetic  setting  (0  2  -100  mifligauss  @  60  Hi,  range  SO  Hz.  -100 
KHi,  full  3'axis  magnitude}  tests  for  magnetic  rnterference  (a  sometimes 
nasty  but  diffjcuit-to-pin-down  problem  with  sensitive  equipment),  tells  you 
which  of  several  lines  is  carrying  AC  or  pulsed  current,  finds  underground 
power  lines,  tells  you  if  a  power  suppty  or  Irarsfomier  is  "on",  without 
contact  AC  electric  field  setting  (0.5  -100  KV/m  @  60  Hz,  range  50  Hz 
-100  KHz)  leUs  you  wtuch  line  is  "hot"  vs  "neutrar,  finds  AC  wiring  m  walls, 
and  determmes  wtiether  eQuipment  is  properly  grounded, 

Includes  standard  9-Volt  battery.  1  year  warranty.  Price  $170  includes 
delivery  in  US  ,  Canada    Also  available:  low  cost  digital  DC  magnetic  & 
electrostatic  field  meters,  air  ion  counters.  Call  for  free  catalog. 
AJI  meters  made  in  USA  by  AlphaLab,  Inc  / 1280  South  300  West/ 
SALT  LftKE  CriY  UT  S410t.  Tel  800-769-3754  or  801-487-9492. 
Major  credit  cards  ^xapted. 


Make  Your  own  Etched  Circuit  Boards. 


Kepro  Circuit  Systems,  Inc. 


With  Kepro! 

To  make  your  own  prototype  printed  circuit 
boards,  call  Kepro  -  for  your  FREE  ^How  to 
Make  a  Printed  Circuit  Board"  booklet. 

For  our  catalog  of  products  and  services,  or 
our  easy  step-by-step  '*How  To"  booklet,  call: 

800-325-3878 


Kepro  Circuit  Systems,  tnc,         630  Axminister  Drive  Fenton,  MO  63026-2992 

31 4-343-1 630  in  St,  Louis  800-325-3878  FAX  31 4-343-0653 

Visit  our  NEW  website-  httpr//www.l(aproxoni 
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crack  at  tistlligs.  Remember  the  cardi- 
oal  rule^ — You  're  got  to  be  on  the  list  to 
panic ipaie!  The  hams  wiih  the  suffix 

"A"  are  not  always  the  first  to  go. 
Controllers  reverse  the  alphabetical 
listings  weekly.  If  "A"s  were  First  last 
week,  ihey^re  last  the  next  lime 
aiouTid.  Il*s  the  amateur  with  a  callsigii 
in  the  center  of  the  alphabet  who  never 
gets  to  the  head  of  the  line,  hut  there 
are  seldom  complaints  from  anyone. 
Imagine  the  confusion  if  you  started  at 
the  middle  of  the  alphabet  and  worked 
in  both  directions.  On  many  occasions^ 
the  controllers,  prior  to  taking  the 
regular  listing,  will  liven  up  the  sign- 
in  period  by  calling  for  a  pilcup  and 
listening  for  the  loudest  station.  It's 
truly  organized  chaos,  but  if  your 
call  sign  is  recognized  above  the  ca- 
cophony of  signals,  it's  quite  an  ego 
trip  for  the  participaoL  I'll  w-agcr  there 
aren't  too  many  hams  around  who 
don't  want  the  world  to  know  thai 
they're  top  banana.  It's  good  fun  and 
enjoved  bv  all.  As  a  rew  ard  for  the  out- 
Standing  five  or  six  of  the  best  signals, 
the  big  guns  arc  allowed  to  list  first. 
It's  a  small  enough  compensation  for 
tweaking  thai  antenna,  cranking  up 
(sometimes  a  little  above  the  lesa! 
limit)  the  amplifier,  and  consuming  a 
bit  more  electricity.  It's  an  interesting 
side  note  but  many  of  the  big  boys 
with  giant  signals  accept  the  accolades 
and  then  politely  pass  on  the  option  to 
list.  They  just  revel  in  the  recognition 
and  ego-boosting  action. 

In  many  cases,  the  net  controller  can 
gauge  the  length  of  the  net  by  the  num- 
her  of  check-ins.  If  the  list  of  partici- 
pants is  overly  long,  it  may  be  decided 
to  linril  each  trader  to  a  specific  num- 
ber of  items.  Usually  i(*s  never  less 
than  four  (any  combination  of  buy/ 
sells).  If  the  list  appears  to  be  shorter 
than  usuaL  he  may  announce  that  time 
will  be  allotted  at  the  completion  of 
the  net  for  latecomers-  Pay  particular 
attention  for  that  announcement  in  the 
event  you  arrived  too  late  and  the  con- 
troller has  passed  you  in  the  alphabet. 
You'll  only  get  one  shot  at  logging  on. 

For  a  variety  of  reasons,  it's  a  good 
idea  to  listen  closely  to  the  net  rather 
than  bect)me  preoccupied  at  the  other 
end  of  the  house.  First  and  foremost, 
you  won't  miss  your  turn.  While  lis- 
tening, you  may  locate  a  particular 
item  being  offered  that  is  of  interest  to 
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you.  This  is  especially  true  if  you 
planned  to  list  a  **want*^  and  the  item 
fortuitously  appears.  More  impor- 
tantly, when  you're  focused  on  the  list- 
ings, you  begin  to  get  a  feel  for  the 
going  price  of  a  particular  piece  of 
gear.  Remember  that  the  "educated** 
ham  will  neither  pay  loo  much  nor  ask 
too  little  for  equipment,  provided 
he/she  has  done  the  homework.  If  you 
listen  for  only  a  short  time,  you're 
certain  to  get  the  rhythm  of  the  net. 

When  vour  turn  comes,  si^n  on  with 
your  full  callsign,  handle,  and  refer* 
enced  location  if  vou  do  not  live  in  a 
city  with  a  recognizable  name.  In  my 
instance,  Greentown  (my  second  sta- 
tion) would  have  little  impact  on  any- 
one (except  a  local  amateun  the  deen 
and  perhaps  the  resident  chipmunk) 
until  I  indicated  that  it  is  situated 
in  northeast  Pennsylvania.  20  mites 
east  of  Scranton.  Because  of  the  high 

^^AfiiU'time  purveyor  of  radio 

gear  is  told  he  is  in  the  wrong 

place  and  asked  politely  to 


move  on. 


ff 


profile  of  the  Big  Apple >  there  should 
be  no  problem  of  location  if  Fm  listing 
from  my  (primary)  New^  York  City 
QTH. 

State  the  items  you  have  for  sale  (or 
announce  your  needs)  and  be  as  cotit- 
prchensivc  and  honest  as  you  can  be 
with  this  description.  Generally,  the 
1-10  scale  is  used  to  evoke  an  image 
of  condition.  For  example,  a  9+  with  a 
minor  scratch  on  the  top  cover  would 
indicate  that  it's  close  to  factory  con- 
dition but  has  a  surface  blemish.  Make 
certain  to  include  all  accessory  items 
that  will  affect  the  price.  For  example. 
what  is  the  serial  number?  Are  there 
extra  crystal  filters  for  the  receiver? 
Do  you  have  the  original  manual  and 
shipping  cartons?  Docs  it  include  the 
power  supply?  Is  there  an  auto  antenna 
tuner?  Is  there  full  output  on  the  lin- 
ear? Are  there  any  spares?  Will  you 
ship  the  item,  and  does  the  price  in- 
clude shipping?  Does  the  speaker  have 
a  built-in  phone  patch?  Or.  with  heavy 
items,  would  you  travel  a  reasonable 
distance  to  meet  someone? 

Don't  be  reluctant  to  advertise  a 
junker,  but  make  certain  that  yt>u 
clearly  identify  what  you're  offering. 


Many  hams  need  discrete  parts  lor  a 
restoration  or  rebuilding  project,  and 
what  you  offer  may  fit  their  needs  per- 
fectly. To  ensure  that  you've  made 
your  list  both  complete  and  compre- 
hensible, write  down  the  text  of  the  ad 
beforehand.  Don't  try  to  ad  lib.  You'll 
either  stumble  along  and  embarrass 
yourself  or  leave  out  a  vital  part  of 
your  message.  You'll  kick  yourself  af- 
terwards when  you  realize  why  the 
telephone  hasn't  rung.  It  happens  all 
the  lime,  even  to  the  most  confident 
trader  You  may,  if  you  w^sh.  state  an 
asking  price  and  indicate  if  you  are 
amenable  to  trading  for  a  specific 
item.  If  you  feel  that  the  trades  are  not 
of  comparable  value,  don't  hesitate  to 
mention  that  you  are  aware  of  the  price 
difference  and  willing  to  offer  (or 
take)  an  appropriate  amount  of  cash  to 
smooth  out  any  rough  spots, 

Make  a  conscientious  effort  to  avoid 
extraneous  comments.  Stay  focused 
and  leave  the  chit-chat  for  another 
lime*  Sellers  make  this  mistake  all  the 
time.  It  lakes  up  valuable  net  lime,  ob- 
scures the  message,  and  generally  con- 
fuses everyone.  Above  all,  avoid 
trying  to  hustle  the  group  by  overpric- 
ing. Rest  assured,  the  traders  know 
what  an  item  is  worth  and  they  don't 
w^ant  to  pay  for  your  emotional  attach- 
ment. You'll  know  exactly  what  I 
mean  w^hcn  you  hear  a  symphony  of 
polite  whistles  in  response  to  an  unre- 
alistic asking  price.  If  that  happens  to 
you.  you're  usually  dead  meat!  Keep 
to  your  script  and  sign  out  by  listing 
your  teTephone  number  twice  (slowly) 
along  with  the  area  code,  repeating 
your  name  phonciically,  and  listing 
your  callsign,  At  this  point  you  may 
offer  vour  E-mail  address  to  those  who 
would  prefer  to  contact  you  that  way. 

If  you've  struck  a  chord  with  some- 
one in  the  listening  audience  (a  hot 
item  at  the  fair  price),  expect  a  tele- 
phone call  even  before  you  sign  off 
with  the  net  controller.  Be  prepared  for 

I  bargaining,  but  if  you've  done  your 
homework  you're  aware  of  fair  value. 
Feel  free  to  be  firm  on  the  price  and  to 
reject  any  unrealistic  offer.  On  the 
other  hand,  remember  that  everyone 
loves  a  bargain,  so  if  you're  close  in 
price,  consider  compromising  a  bit  and 
making  the  deal.  If  there's  no  meeiine 

,  of  the  minds,  take  the  caller's  tele- 
phone number  in  the  event  you  later 


deterniine  that  the  offer  at  hand  is  the 
best  (or  only)  one  received.  Ifs  amaz- 
ing how  much  belter  an  offer  looks 

when  no  one  else  calls.  If  you've 
struck  a  deal,  then  serious  talk  should 
begin,  Td  suggest  you  ask  for  payment 
in  the  form  of  a  postal  money  order  or 
send  the  items  COD  and  specify  pay- 
ment to  be  made  in  cash.  This  will 
eliminate  any  surprises  down  the  road. 
It's  common  practice  and  not  a  disagree- 
able or  expensive  method  to  close  a  deal. 
Don't  forget  to  jot  down  the  name  of  the 
person,  callsign,  and  the  telephone  num- 
ber You  may  find  it  necessary  to  contact 
ihaL  individual  at  a  later  date. 

If  it  sounds  like  a  done  deal,  look  for 
shipping  cartons  (Uquor  stores  are  a 
good  source)  and  some  good  packing 
material  during  that  period  when  the 
check  is  in  transit.  It's  always  a  good 
idea  to  double-pack  the  component  us- 
ing two  containers.  Shipping  companies 
are  notorious  for  damaging  equipment, 
so  you've  got  to  make  it  as  difficult  as 
possible  for  ihem  lo  destroy  your  trea- 
sure. If  you  are  thinking  about  shipping 
used  equipment  with  Uncle  Sam,  keep  in 
mind  that  the  post  office  usually  does 
not  pay  off  on  insurance  claims  without 
a  battle.  Gel  back  on  the  net  to  announce 
your  deal  as  soon  as  you  hang  up  the 
phone.  Many  controllers  encourage  *Ye- 
checks''  from  sellers  to  announce  that  a 
sale  has  been  made.  They  will  delete  the 
sold  item  from  their  computer  or  simply 
cross  it  off  A  recheck  can  also  mean 
someone  saves  a  long  distance  calL 
However,  if  you  do  happen  to  get  that 
extra  inquiry,  take  the  name  and  number 
for  reference.  On  occasion,  the  money 
simply  never  materializes  and  the  buyer 
doesn^t  have  the  courtesy  to  telephone 
about  the  change  of  hean — so  don't 
hesitate  to  call  the  second  interested 
party  and  make  your  deal. 

Wliat*s  it  worth? 

If  you  haven H  spent  too  much  time  on 
the  net,  it's  sometimes  difficult  to  deter- 
mine what  to  charge  (or  what  to  pay)  for 
a  piece  of  gear.  Listen  around  a  bit  and 

hear  what's  being  offered,  at  what  price, 
or  contact  one  of  the  controllers  prior  to 
the  net  and  ask  the  going  rate  for  a  par- 
ticular item.  Their  response,  based  on 
experience,  is  usually  on  target  with 
prices.  If  the  item  you're  offering  is  cur- 
rent produciion  and  in  mini  condition. 


figure  on  about  50-60%  of  the  man- 
ufacturer's list  price  as  a  good  starting 
point-  Prices  must  be  adjusted  down- 
ward if  it  has  flaws  and  is  not  up  lo  fac- 
tory specs.  All  bets  arc  off  if  it*s  an 
antique  and  in  high  demand.  Just  try  to 
buy  a  set  of  original  CW  and  AM  filters 
or  a  speaker  for  a  Collins  75 A4!  These 
discrete  components »  available  a  short 
time  back  for  peanuts,  now  cost  almost 
as  much  as  the  receiver  itself.  In  any 
event,  you'll  want  the  best  deal  you  can 
gel,  so  if  you're  not  certain,  check 
around.  Ask  around  both  before  and  af- 
ter the  net  for  the  information  you  need. 
For  many  of  the  regulars,  the  trader's 
group  is  also  a  social  event  and  they're 
found  around  the  net  frequency  with 
their  cronies  sharing  trading  experiences 
and  prices.  Don't  be  reluctant  to  ask  one 
about  the  value  of  a  piece  of  equipment, 
since  most  hams  are  more  than  anxious 
to  share  their  expertise. 

-%isten  around  a  bit  and  hear 
whafs  being  offered  at  what 

price. '^ 

What's  the  downside? 

Dealing  at  arm's  length  (not  eyeball- 
to-eyeball)  for  an  expensive  item  may  be 
a  nightmare  waiting  to  happen.  Net  con- 
trollers are  quick  to  remind  participants 
that  they  are  not  responsible  in  any  way 
for  the  transaclions  thai  take  place  on  the 
net.  As  part  of  their  disclaimer,  they  sug- 
gest that  the  involved  parties  attempt  to 
resolve  any  dissatisfaction  resulting 
from  a  sour  deal.  (You  can  see  the  im- 
portance of  having  a  clear  and  written 
understanding  of  the  transaction  details 
should  an  item  prove  not  to  be  to  your 
expectations.)  Generally,  refunds  are 
made  by  the  seller  with  no  questions 
asked. 

For  example,  I  recently  purchased 
three  Collins  A4  mechanical  filters  for  a 
newly-acquired  receiver  which  was  at 
thai  time  away  for  extensive  surgery 
.courtesy  of  Howard  W3HM.  The  deal 
was  that  the  money  would  be  refunded  if 
the  filters  did  not  work.  Four  months 
later,  the  receiver  was  returned  (with  the 
front  end  sensitivity  hotter  than  a  fire- 
cracker); the  filters  were  tested,  and  one 
didn't  work-  1  sent  a  note  to  the  seller  in 
Pittsburgh  and  within  a  couple  of  days 
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RATION 


CHERRY  D43 
SNAP'ACTtON  SWITCH 


SP,DJ.  snap- action  switch  with 
roller  positioned  above  switch 
actuator.  Rated  5  amps  @ 
125/250  vac    Switch  body:  l.r 
X  0.63'^  X  0,375",   Solder  or  qc 
terminals.  UL  and  CSA  listed. 

CAT#SMS-150 


$1 


25 

each 


1QforS10,D0 


470  UF,  450  VOLT 
SNAP'IN  CAPACITOR 


Nichicorr  LGQ2W471 MHSC 
1.375^' diameters  2"  high. 
0.4"  lead  spacing. 


$4 


CAT#  EC-4745 

50 


each 


1 0  for  S40.00 


SMALL  NEODYMIUM 
RARE  EARTH  MAGNETS 

Semi -circu  Ear.  Irregularly -shaped  magnets. 

Shiny  finish  with  a  polarity  marking  dot. 
0,93"  long  x  Q.T  x  0.07"  thick. 
Powerful  for  their  size. 


$1 


00 

each 


CAT#  MAG-30 


160  pes.  -  S1 00.00 


[ 


12  Vdc  CPU  FAN 


Enenron#  NX586-02Z'20 

7  blade,  mini  12  vdc  fan 

on  a  heatsink. 

Assembly  is  2" 

square  X  1 .22" 

high,  Healsink  has 

a  0.87*  square  flat 

area  on  ^de  opposite  fan 

(rom  which  fffis  radiate.  One  tin 

escterxis  0.63'  beyond  the  others,  Includes 

two  mou  nti  ng  cl  ips,  ^  £J  g  Q 

CAT  #  CF-40  *D"^h 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  to  Vis3,  Mastercard. 
American  £)epress  or  DiBCO¥er 


TERMS   HO  H^tMUM  OFfD&L  Sh^cnng  ami  handfcng  lor  ihe 
i&  contmefilal  USA.  S5  00  p&r  cfOu.  M  ah^ts  incjut^ng  AK. 
HIh  PR  or  Canada  muat  pay  fulf  shf^pimi    Ai  gnlers  ctehvnred 

in  CALIFORNIA  must  1ncfu<le  local  auio  sales  ta^-  Qyaniiirtis 

Llmrtod.  NO  COO.  PrtcsB  !iub|Bct 

f*ALL   WRITE      \  to chanqa wHhout rvjtiee 

FAK  or  E-MAIL 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

RO.  Box  567 

Van  Nuys,CA  91408 


for  our  FREE^ 

96  Page 

CATALOG 

Outside  ttie  U.S.A- 
send  S3-00  postage. 


^    FAX  (818)781-2653 

E-Mail  dllcorp@allcorp.coni 
Internet  -  http://www.allcorp.com/ 
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received  a  refund.  How's  thai  for  hon- 
esiy  and  inicgriiy  and  a  iribute  to  ihe  nei 
participanls? 

AUhough  problems  are  few  and  far 
between,  situations  do  arise  that  re- 
quire  third-party  intervention.  In  some 
instances,  where  the  buyer  and  seller 
are  at  an  impasse,  the  controller  may 
intervene,  determine  the  facts,  and 
suggest  a  solution.  On  extremely  rare 
occasions,  there  have  been  alleged  in- 
stances of  outright  fraud  and  misrepre- 
sentation. If  that*s  the  case,  lake  your 
postal  money  order  receipt,  canceled 
envelopes  with  all  pcriineni  correspon- 
dence and  Visit  the  local  postmaster. 
State  your  case,  present  the  evidence, 
and  learn  whether  the  mails  were  used 
to  defraud.  Someiimes,  a  visit  or 
call  from  the  postal  authorities  can 
move  mountains.  If  you've  success- 
fully ideniified  an  individual  as  a  vil- 
lain, get  back  to  the  net  controller  as 
quiclcly  as  possible  with  the  details. 
That  information  will  be  pul  into  the 
computer  and  a  general  announcement 
made  to  ihe  net  participants.  In  addi- 
tion, the  scoundrel  may  be  denied  fur- 
ther net  privileges  until  the  incident  is 
resolved.  It's  a  powerful  and  persua- 
sive tool  and  I  can  assure  you  the  word 
gets  around,  since  most  horsetraders 
have  excellent  memories  and  frequent 
manv  of  the  nets. 

It  never  ceases  to  amaze  me  how  few 
complaints  are  reported  to  the  control- 
lers as  a  result  of  a  bad  deal.  This  is 
certainly  a  tribute  to  the  amateur  radio 
fraternity  and  its  generally  high-priti- 
cipled  individuals.  This  particular 
group  loves  to  trade  and  they  relish  the 
art  of  the  deal — ihey  are  careful  to  de- 
scribe their  wares  accurately,  and  as- 
tute enough  to  price  them  realistically. 
If  you're  really  fortunate,  you'll  locate 
the  item  you  want  from  a  ham  across 
lown.  If  you  like  what  you  see  and  it 
performs  acceptably,  pay  the  money 
and  cart  it  home.  Unfortunately,  this  is 
not  the  usual  scenario,  so,  in  the  used 
gear  arena  the  arm's-length  deal  re- 
mains a  viable  option,  Prepare  well  in 
advance  and  have  all  of  your  "w^hat- 
ifs''  covered.  Make  up  a  memorandum 
of  agreement,  especially  if  it*s  a  big 
ticket  item.  List  as  simply  and  suc- 
cinctly as  possible  Ihe  description  of 
the  equipment  and  the  terms  of  the 
deal.  Slate  clearly  that  money  will  be 
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refunded  if  expectations  are  not  met. 
Prepare  two  copies  of  the  agreement  and 
have  a  place  for  dates  and  signatures. 

Still  skeptical? 

Thousands  of  deals  have  been  con- 
summated through  the  nets,  so  rest  as- 
sured that  the  method  works.  Don't  be 
overly  apprehensive  or  hesitant  to  give 
it  a  try.  You  might  even  test  out  the 
system  and  gain  some  confidence  by 
purchasing  a  low-priced  item*  When 
the  package  arrives,  open  the  parcel 
immediately  as  the  delivery  driver 
stands  by.  Document  the  existence  of 
any  problems  and  file  your  claim  with- 
out delay.  If  you're  still  a  bit  leery 
about  dealing  with  someone  a  goodly 
distance  away,  check  for  horse  trader 
activity  on  the  local  VHF/UHF  repeat- 
ers. If  you  canH  locate  an  active  group, 
suesesl  the  Idea  to  the  club  officers 
and  perhaps  consider  being  the  net 


controller — most  hams  have  a  fitlle 
horseirader  in  them.  I  guess  it's  in  the 
genes! 

Acknowledgments:  Special  thanks 
to  two  gentlemen,  net  controllers  Evan 
K9SQG  (Sunday  7275  kHz  0930  EST) 
and  Bill  KJ81  (Monday  3898  kHz  1900 
EST),  who  contributed  nei  control- 
lers' insight  and  perspective  to  this 
article.  Dave  WA3G1N,  a  dedicated 
horsetrader  wilh  a  sense  of  humor, 
allowed  me  to  include  his  E-mail 
comments  on  my  note  outlining  some 
of  the  material  being  included  in  the 
article, 

Dave  wrote,  *^ Yeah.. .make  sure  you 
talk  about  the  folks  who  want  new.  in- 
thc-box-wilh-the-manuaK  one-owner, 
non-smoker,  guaranteed  mint-condi- 
tion, double-boxed,  shipped  UPS,  but 
are  willing  to  pay  l/iO  the  list  price  of 
the  equipment,  and  of  course  the  seller 
pays  the  shipping," 


Net  Operation  Protocol 

Log  in  by  caltsign  suffix  alphabetically  at  the  net's  outset.  If  time  permits  late  check-ins  are 
listed. 

Prices  of  items  being  offered  may  be  listed;  however,  any  negotiations  are  by  *Msted  pair." 

Prices  need  not  tje  offered  on  the  air  at  listing  lime. 

A  requ^  for  a  specific  item  is  OK. 

Equipment  must  be  in  the  lister's  possession.  No  third-party  offerings! 

Condition  shoutd  be  honestly  represented  {scale  1*10)  with  any  pertinent  discrepancies  noted. 


Schedule  ot  Traders'  Nets  (ail  times  EST) 


li^onday 


Tuesday 


7:00  pm    3898  kHz 
(OOOOZ) 


GeneraJ  equipment  (packet  related  computers  OK) 


8:00  p.m.   146.880/260    General  equipment  (NYC  area) 

General  equipment 


Wednesday    10:00 am.   7251  kHz 

8:00  p.m,    3945  kHz 
8:00  p.m.    386SkHz 


Thursday 
Friday 

Saturday 


Sunday 


6:30  p.m.  3875  kJHz 

8:30  p.m.  3870  kHz 

8:30  a.m„  3985  kHz 

10:00  a.rn,  7275  kHz 

8;00p.m.  3865  kHz 

9:00  a.m.  7275  kHz 


A^  equipment  (sidet>and  ciieck  ir>  OK] 

General  equipment  (Te)cas) 

General  equipment 

Old  gear/ampiifiers/components 

Drake  and  other  older  tube-type  radios 

General  equipment  (two  consecutive  sessions  run) 


Note:  At  the  completion  ot  this  Sunday  session,  there  is  often  a  computef  net 

12:00  pm    14.317  kHz      I  com  Net 


3:00  p.m.  14.363  kHz 

5:00  p.m.  14.275  kHz 

5:00  p.m,  3942  kHz 

8:30  p,m.  3922  kHz 


Collins  Net 

Heath  (not  confinned) 
General  equipment 
General  equipment 


Humbst  21  on  yaur  Feedback  card 


Build  the  Mag-Glass 


Combine  the  best  of  the  through-glass  and  the  magnetic-mount  antennas 


David  K.PelaezAH2AR/5 

7309  Centenary  Drive 

Rowlett  TX  75088 


I  had  pondered,  long  and  hard,  on  an 
antenna  uiouniing  system  that  uti- 
lized a  through-glass  type  antenna — 
one  that  couid  be  easily  removed  and 
remounted. 

One  type  of  commercial ly-made  sys- 
tem I'd  seen  was  a  flat  spring  clip  ihai 
connected  ihe  coupler  and  the  through- 
glass  antenna  togcihcr  hinged  like  a 
clamshell.  The  problem  with  this  system 
was  thai  i(  required  the  through-glass  an- 
tenna to  be  placed  near  the  top  ol"  the 
window  because  the  cUp  was  designed 
to  ride  over  the  edge  of  the  rolled- 
up  window  glass.  Not  only  does  this 
design  limit  your  mounting  options,  it 
also  brings  the  radiator  very  close  to  the 
gutter  and  roof. 

Why  not  just  use  a  "standard*'  magnet- 
mount  antenna,  and  mount  the  antenna 
to  the  roof  or  trunk  lid?  This  option  also 
has  its  limitations.  Magnets  do  not  ad- 
here to  FibcrglasT^*  body  panels,  and 
magnet-mount  antennas,  even  with  rub- 
ber boots,  will  scratch  the  clearcoat  or 
paint  of  the  car  if  you  arenH  carefuL 


1 
1 

! 

\^  * 

1 

Photo  A.  ihe  peial-shtiped  rare  earth  rfuigfiets^ 
used  after  ihe  creation  of  the  original  design. 


New  ideas 

Someone  once  said  that  there  is  no 
such  thing  as  a  new  idea;  new  ideas  are 
just  the  synthesis  and  combination  of  old 
idea,s.  I  knew  there  had  to  be  some  way 
to  attach  a  through-glass  antenna  to  an 
automobile  window  so  that  it  wouldn't 
be  necessary  to  pry  the  coupler  and  an- 
tenna ofl\  Normally,  through-glass  an- 
tenna systems  come  with  sticky  pads  on 
the  coupler  Ibotprinl  and  the  antenna 
pad  footprint.  Once  the  pads  are  applied 

''Once  centered^  these  magnets 
had  a  grip  like  a  goriilaF^ 

to  the  opposite  sides  of  the  glass,  prying 
ihem  off  the  window  means  repiacemeni 
with  new  sticky  pads.  For  temporary 
use,  that's  just  not  practical. 

Searching  the  junk  box  produced  six 
ncodymium  iron-boron  magnets  Fd  pur- 
chased several  years  earlier  at  Midwest 
Surplus,  in  Fairborn,  Ohio,  Rare  earth 
magnets  are  used  in  high-efficiency 
generators  and  precision  high-speed/ 
high -torque  electric  motors. 

Initially,  I  was  amazed  at  their  mag- 
nelic  strength,  and  thought  at  the  time 
thai  they  might  be  useful  for  holding 
glued  wood  laminates  together  to  sup- 
port a  woodworking  project.  They  are, 
far  and  away,  stronger  than  any  conven- 
tional magnet  available,  and  as  1  found  j 


L 


Photo  B,  The  glass-contact  side  of  the 
Mag  -  G  fciss  ha s  ep  late s . 

these  magnets  were  strung  enough  to 
stay  in  place  on  opposite  sides  of  wood 
laminates  up  to  three-quarters  of  an  inch 
thick,  I  tested  their  strength  on  automo- 
bile glass  and  was  equally  impressed 
when  I  sandwiched  the  glass  between 
two  of  these  magnets.  The  magnets 
came  together  wiih  a  mufRed  snap,  and  1 
spent  the  next  minute  or  so  trying  to 
remove  them  from  the  glass.  Once 
centered,  these  magnets  had  a  grip  like 
a  gorilla!  My  through-glass  antenna 
problem  had  been  solved. 

Materials 

The  through-glass  antennas  used  in  this 
project  are  two-meter  anil  900-MHz  an- 
tennas from  ValoL  Of  course,  any  type 
of  ihrou^h-filass  antennas  should  work. 
The  Valor  design  has  a  fairly  symmetrical 
base  and  I  found  their  basic  design  makes 
cutting  the  Plexiglas^^  I  purchased  at  a 
hardware  chain  store  relatively  easy. 
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Photo  C,  Baseplates  with  epoxied  untenmt  pad  and  coupler. 
The  Plexiglas  was  painted  black  after  constntciion. 


Prototype  #1  was  made  with  1/4- 
inch  Plexiglas.  The  second  prototype 
was  made  with  a  ihinner  3/16-inch 
Plexiglas.  Either  ot  the  two  thick- 
nesses will  work,  but  my  preference  is 
the  lighter  3/16  inch.  I  used  a 
Drcmel™  drill  with  a  cutting  bit  to 
coimiersink  the  magnets  into  the 
Plexiglas.  A  barrel  or  cylindrical  ro- 
tary rile  bit  works  well  in  routing  out 
the  Plexiglas  (be  sure  to  wear  eye  pro- 
tection when  routing  out  the  holes). 
Slow -cure  epoxy  forms  a  bed  for  the 
magnets  and  hi>lds  the  coupler  and 
antenna  base  in  place. 

For  this  project,  I  used  quarter- 
sized  Neodymium  iron-boron  mag- 
nets (whose  source  has  dried  up),  but 
equally  strong  and  slightly  larger 
Neodymium  niagiicls  are  now  avail- 
abte  surplus  through  Marlin  P.  Jones 
and  Associates  (ordering  information 
at  end  of  article)-  Their  magnets 
are  not  round — they  are  peial-shaped 
(Photo  A), 

You* II  need  twelve  magnets  for  this 
pnyect:  three  magnet  pairs  in  each 
Plexiglas  baseplate.  The  magnets  are 
paired,  then  mounted  and  epoxied  as 
single  units  into  the  Plexiglas.  The  di- 
mensions and  magnet  placement  shown 
are  approximate,  and  not  critical.  The 
three  magnets  arc  placed  in  a  triang- 
ular coniiguration;  this  placement  seems 
to  he  the  best  orientation  as  it  allows 
mounting  on  both  flat  and  slightly 
curved  glass  surfaces. 

Cutting 

A  coping  saw,  handsaw  or  scroll  sau 
can  be  used  to  cut  (nit  the  reciant-ular 
baseplates.  Once  you  have  cut  out  two 
baseplates,  lay  out  the  antenna  coupler 
and  the  magnets  in  the  configuration 
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shown  in  EiifttQ  B.  Using 
a  sharp  scribe  or  awl, 
scratch/trace  the  magnet 
and  coupler  outlines  on 
the  Plexiglas,  If  you  are 
using  the  Valor  through- 
glass  antenna,  pry  off  the 
rubber  boot  that  hugs  the 
circumference  of  the  an- 
tenna pad.  Once  you  re- 
move this  rubber  boot, 
the  antenna  pad  footprint 
will  be  slightly  smaller 
than  the  coupler  foot- 
print (Photo  C).  This 
will  not  affect  antenna  performance. 
To  hold  the  magnets  in  place  for  the 
tracings,  you  can  use  the  other  three 
magnets. 

Be  sure  that  both  Plexiglas  base- 
plates are  configured  so  the  magneis 
and  coupler/antenna  pad  align  when 
placed  together.  Once  the  tracings  are 

^'Please  remember  to  slide 

the  opposing  baseplates 

away  from  each  other— 

never  try  to  just  pull 

them  apart /^ 

done,  remove  the  magnets  and  coupler, 
and  countersink  holes  for  the  magnets 
and  coupler. 

Using  a  high-speed  drill  with  a  cut- 
ling  bit,  cut  a  pilot  hole  into  the 
Plexiglas,  about  3/32"  deep  (the  depth 
of  a  single  unpaired  magnet).  Use  this 
hole  as  a  depth  guide  for  routing  out 
the  interior  cavity  for  the  magnet.  Fol- 
low the  tracing,  and  after  completion, 
check  to  see  how  the  magnet  fits  into 
the  depression.  Be  careful  if  the  fit  is 
tight — it  might  he  difficult  to  remove 
the  magnet  if  you  cut  too  accurately. 

Now  cut  out  a  square  hole  for  the 
coupler  and  the  antenna  pad;  this  can 
be  done  with  a  rotary  file  on  the  drill. 
Make  a  rough  cut  with  a  coping  saw, 
and  Tmish  the  sides  of  the  cut  with  the 
drill.  The  coupler  and  antenna  pad  will 
be  placed  into  the  Plexiglas  assembly 
so  they  will  butt  up  against  a  glass  sur- 
face, so  they  must  be  able  to  pass 
through  the  Plexiglas  baseplate.  A 
tight  fit  is  desirable,  but  not  essential. 
Before  gluing  the  coupler  and  antenna 
pad.  the  magnets  must  be  glued  and 
pressed  into  their  wells. 


Photo  D.  Mounted pntfotype  #/.  ^lurk  tight 
and  working  great. 

Gluing 

The  magnets  come  from  the  supplier 
in  a  stack.  I  am  not  exaggerating  when 
I  say  that  it  will  take  muscle  to  sepa- 
rate them  inio  six  pairs.  You  may  find 
it  easier  to  slide  them  apart  by  pushing 
them  against  a  counter-  or  labletop. 
Once  you*ve  got  them  separated  make 
sure  they  stay  that  way  by  putting  a 
buffer  (scraps  of  Plexiglas,  cardboard, 
etc.)  between  them.  If  they  acciden- 
tally snap  together,  the  force  of  impact 
can  he  enough  to  cause  damage. 

With  a  small  drill  bit,  centered  over 
the  niagnct  depression,  drill  a  small 
"weep  hole''  through  the  baseplate. 
When  epoxy  is  loaded  into  the  depres- 
sion, this  weep  hole  will  allow  some 
epoxy  to  escape  when  the  magnet  is 
bedded  into  the  depression. 

Check  the  magnets'  mating  lo  ensure 
that  north-south  polarity  and  magnet 
orientation  arc  correct  before  gluing. 
Otherwise,  the  magnets  will  repel  in- 
stead ofaiiraci  when  you  try  to  put  the 
baseplates  together.  Once  the  magnet 
pairs  are  glued  and  bedded  into  the 
Plexiglas,  there  will  be  a  3/32''  space 
between  the  baseplate  and  the  window 
surface.  This  3/32"  is  the  height  of  a 
single  magnet  that  will  be  protruding 
from  the  welt.  The  magnets  will  be 
riding  on  the  surface  of  the  window:  as 
long  as  they  are  free  of  iron  filings 
or  other  magnetically  attracted  debris, 
the  smooth-coated  magnets  will  not 
scratch  ihe  glass.  Before  you  proceed 
with  gluing  the  coupler  and  antenna 


pad  on  their  baseplates,  be  sure  the 
paired  magnets  are  glued  and  pressed 
into  their  respective  wcHs< 

The  coupler  and  antenna  pad 

Once  the  bedded  magnets  and  epoxy 
have  dried/cured,  it  is  time  to  glue  the 
coupler  and  baseplate.  Put  the  baseplate 
magnel-side-down  on  a  smooth  flat 
work  surface.  Push  the  coupler  in  from 
the  top  of  the  baseplate  until  it  touches 
the  work  surface.  Run  an  even  bead  of 
epoxy  around  the  top  edge  of  the  coupler 
where  it  enters  the  baseplate.  To  keep 
the  epoxy  from  oozing  out  between  the 
coupler  and  the  side  of  the  cut-out  base- 
plate before  it  sets,  I  found  that  coax 
sealant,  available  at  electronics  hobby 
stores,  is  a  good  temporary  fix.  Before 
gluing,  keep  the  coupler  aligned.  Make  a 
very  small  *Yope"  of  coax  sealant  and 
put  this  material  in  any  open  gaps  be- 
tween the  coupler  and  the  baseplate  to 
act  as  a  removable  dam. 

The  antenna  pad  is  glued  in  the  same 
manner,  but  I  opted  to  fdl  the  top  of  the 
antenna  pad  with  epoxy  as  it  sits  a  little 
differently  from  the  larger  couptcr.  The 
antenna  pad,  being  physically  thinner 
and  smaller  than  its  coupler  mate,  sits  in- 
side the  Plexiglas  baseplate  in  a  well  I 
filled  the  well  with  epoxy,  and  also 
dammed  the  other  side  with  coax  sealant 
(once  the  epoxy  cured,  I  removed  the 
walant). 

Tips 

Once  the  epoxy  is  completely  cured 
it's  time  to  try  the  antenna  system  out 
(Photo  D).  When  placing  the  base- 
plates on  the  surface  of  the  glass,  put 
the  opposing  baseplates  about  six  to 
eight  inches  away  from  each  other  on 
the  glass  and  then  slide  them  together. 
To  remove  your  antenna  from  the  ve- 
hicle, slide  the  baseplates  apart;  don't 
try  to  pull  them  apart.  Caution f  Never 
put  ihem  an  a  metal  surface.  If  it  is  a 
painted  surface,  you  will  most  assur- 
edly scratch  the  paint.  Do  not  place 
them  on  the  hood  or  roof  prior  to  in- 
stalling them  on  the  glass.  The  rare 
earth  magnets  are  very  strong — their 
attraction  for  metal  surfaces  is  incred- 
ible, so  be  careful-  When  the  antenna 
is  mounted  on  the  vehicle,  follow  the 
steps  the  manufacturer  recommends 
for  tuning.  I  have  noticed  that  once  the 


I  antenna  is  tuned  (if  the  antemia  is 
tunable — some  through-glass  antennas 
aren't),  minor  differences  in  glass 
thickness  or  antenna  placement  have 
little  or  no  effect  on  VSWR. 

What  manufacturers  don*t  tel!  you 

Be  aware  that  there  are  a  number  of 
newer  automobiles  with  "passivated" 
glass.  This  glass  tinting  is  created  with 
a  metallized  spray  process  called 
"sputter  coating,"  and  is  usually 
bronze-  or  silver-colored,  but  is  avail- 
able in  a  number  of  dark  tints.  This  tint- 
ing  process  bonds  a  very  thin  layer  of 
metal  to  the  surtiice  of  the  glass,  and  one 
of  the  unfortunate  side  effects  of  the 
coating/tinting  is  that  it  is  RF  opaque, 
which  means  radio  frequency  energy  has 
a  difficult  time  passing  through  it,  and  in 
some  cases,  can  attenuate  an  RF  signal 
by  as  much  as  30  dB.  Cell  phone 
through-glass  antennas,  or  any  other 
through-glass  ones  will  be  attenuated 
when  passing  through  this  type  of  glass. 
Shifting  to  a  different  window,  one  that 
doesn't  have  the  tinting,  will  solve  the 
problem,  but  switching  antenna  loca- 
tions would  be  a  whole  lot  more  diffi- 
cult if  you  had  used  a  permanent-mount 
through-glass  antenna. 

Storage 

When  storing  this  antenna  after  use, 
make  sure  you  don*t  put  the  two 
baseplates  together  without  a  buffer  of 
some  kind— you  can  damage  the 
Plexiglas  or  even  pull  a  magnet  out  of  its 
bed  with  the  strong  magnetic  force.  It  is 
also  not  a  very  good  idea  to  store  this 
system  near  your  priceless  3-1/2  inch 
floppies,  or  set  it  on  top  of  your 
computer's  hard  drive. 

If  yoo  want  to  keep  the  cost  of  this 
project  down,  one  approach  is  to  use  six 
magnets  instead  of  six  pairs.  I  feel  that 
the  extra  strength  provided  by  the  pairs 
pays  off  in  security,  though.  They'll  hold 
tight  through  the  thickest  automotive 
glass. 

In  researching  the  cost  of  new  rare 
earth  magnets,  I  found  that  they  would 
cost  about  $40  each  if  bought  singly 
from  a  company  in  Dallas.  Surplus 
Neodymium  iron-boron  magnets  are 
available  by  catalog  from  Marl  in  P. 
Jones  and  Associates.  The  part  number 
IS  7454-MG,  and  they  are  priced  at  $1 .40 
each.  CaU  loll^ree  (800)  432-9937. 
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Maximize  Your  Transceiver's 

Tuning  Range! 


Computer  control  for  the  Ramsey  transceiver  kit 


Richard  E.  Lucka  WD8BNR 

162  0lde  Mound  Lane 

Pickerington  OH  43147-1130 

Irlucka@aoLcom] 


frequencies  letting  ihe  world  know 
what  frequency  you  are  monitoring 

•  temporarily  lock  out  frequencies 
while  scanning  (some  digital  pagers 
are  annoying!) 

...  and  on  and  on  and  on — all  limited 
by  your  imagination  and  programming 
skills  (if  you  "roll  your  own"). 

Intrigued?  Then  read  on  lo  see  how 
you  can  huild  the  IBM-PC  computer 
interface  that  connects  between  your 
transceiver  and  PC  parallel  port. 

Fig.  1  shows  the  interface  circuit 
built  on  a  Radio  Shack'» ^^  276- 1 50  pro- 
totype board  mounted  on  top  of  the 
transceiver's  adder  chips  (U7  through 
UIO).  Fig,  1  also  shows  a  computer 
cable  running  through  Lhe  modified 
transceiver  power  inlet  and  the  neces- 
sary  connections  between  the  interface 
and  the  rig*s  main  board.  The  other 


The  Ramsey  digital  transceiver  kit 
series  includes  rigs  for  6  meters,  2 
meters,  220  MHz.  and  440  MHz. 
Each  is  capable  of  programming  12 
frequencies,  or  channels,  using  diodes. 
The  rigs  have  good  receiver  sensitiv- 
ity with  plenty  of  audio  output  and 
transmit  at  aboui  5  watts.  The  rigs 
are  perfect  for  mobile  and  packet 
applications. 

You  can  maximize  the  frequency  ca- 
pabilities of  your  Ramsey  rig  and  use 
IBM-PC  software  to  (to  name  a  few): 

•  tune  all  available  channels  within 
the  ham  bands  (and  transmit,  too) 

•  scan  and  listen  to  many  more  fre- 
quencies outside  the  ham  band^ 

•  listen  lo  both  repeater  outputs  and 
inputs  with  a  touch  of  a  function  key 

•  adjust  the  scanning  rale  and  signal 
drop  wait  rale 

•  scan  up  or  down  fre- 
quencies using  increments 
you  select 

•  scan  frequencies  using  a 
frequency  list  you  can  build 

•  divide  your  frequency 
list  into  categories  (i.e,, 
ham  repealers,  police,  fire, 
business,  paging,  hospitals, 
MARS,  etc.,  etc.) 

•  survey  within  a  fre- 
quency range  to  create  a  file 
of  active  frequencies 

•  create  a  packet  control 
program  to  monitor  a  fre- 
quency and  at  times  trans- 
mit    a     beacon     on     other       ''%*  I-  The  Computer  Conirol  Interface  mounted  above  the  Ramsey  transceiver  s  address  chips. 
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end  of  the  computer  cable  connects  to 
your  PC*s  parallel  port.  Fig,  2  shows 
additional  mounting  details  using 
leftover  cable  insulation  as  legs  and 
one  corner  resting  on  top  of  crystal 
Y2,  held  in  place  by  twisted  insulated 
telephone  wire  to  the  RECV  bus  wire. 

The  schematic  (Fig.  3)  shows  the 
connection  between  the  PC  parallel 
port  and  the  interface  and  another  con- 
nection between  the  interface  and  the 
transceiver.  Table  1  shows  ihe  struc- 
ture of  the  parallel  ports  from  a 
programmer's  viewpoint. 

Central  to  the  interface  circuit  are 
Ul  and  U2,  the  MC4094  or  MC 14094. 
Each  chip  is  an  eight-stage  shift/store 
register  with  three  state  outputs,  A 
4094  chip  has  four  inputs  and  10  data 
outputs.  See  Fig.  4  for  the  chip!;*^  pin 
layout,   Outputs  Ql    through  Q8  are 
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Fig^  2.  Mounting  details,  view  from  the  teft  side. 


lalches  while  Qs  and  Q's  are  serial  out- 
puts used  for  connecting  several  4094s 
in  landem.  The  inputs  are:  data,  strobe, 
dock,  aT!d  output  enable  (OE). 

A  'latch''  stores  a  voltage  (low  or 
high)  and  makes  it  available  to  the  out- 
side world  from  the  chip.  In  our  case 
here,  the  data  is  available  for  input  to 
the  rig's  synthesizer  chip.  The  term 
"low*'  means  low  voltage,  or  logic  0, 

A  **higli''  means  high  voltage  t about 
5  volts),  or  3  logic  1.  The  term  '^rising 
edge"  means  a  voltage  transitioning 
from  a  low  to  a  high  (0  to  5  volts)  and 
"falling  edge"  means  (he  opposite. 

When  the  clock  input  swings  from  a 
togic  low  to  a  logic  high,  data  is 
shifted  inside  the  chip's  buffers.  In 
other  words,  the  data  in  the  buffer  for 
Q7  is  moved  to  the  buffer  for  Q8,  then 
the  data  in  Q6  is  moved  to  Q7,  and  so 
on  until  Ql  is  moved  to  Q2.  The  data 
that  appears  on  the  input  data  pin  is 
moved  to  QL  As  long  as  the  strobe  in- 
put is  low,  the  shifted  data  will  not 
transfer  to  the  output  latch. 

When  the  strobe  input  swings  from 
high  to  low,  the  newly  shifted  data 
is  latched  to  the  output  pins  Ql 
through  QH.  Thus,  after  shifting  new 
data,  you  only  need  to  swing  the  strobe 
input  from  low  to  high  and  then  back 
from  high  to  low.  If  the  strobe  was  al- 
ready high  and  stayed  there,  when  you 
shift  data  the  outputs  will  reilecl  the 
data  flow.  For  the  sake  of  our  circuit, 
we  don't  want  to  change  the  synthe- 
sizer inputs  in  a  seemingly  random 


fashion  as  wc  shift  in  the  data  of  a  new^ 
frequency,  especially  during  scanning, 
so  we  must  keep  the  strobe  input  low. 

The  output  enable  fOE)  input  deter- 
mines the  output  state  of  Ql  through 
Q8.  If  OE  is  high,  then  the  outputs 
contain  logic  lows  and  highs,  depend- 
ing on  how  you  program  the  chip. 
However,  if  OE  is  low,  then  the 
outputs  are  ''floating/'  or  in  a  high 
impedance  state.  This  is  useful  when 
you  want  to  use  the  frequency  selec- 
tor switch  on  the  transceiver  and 
not  let  the  chips  interfere  with  other 
frequencies  you  select  in  the  rig's 
channel  matrix. 

So,  if  you  want  to  shift  an  eightbit 
number  into  the  chip's  outputs  (Ql 
through  Q8),  do  the  following: 

1.  Keep  the  strobe  input  low  and  the 
output  enable  (OE)  high. 

2.  Send  a  data  bit  inio  the  data  input. 

3,  Send  a  high  to  the  clock  input. 
The  rising  edge  of  the  clock  input 
causes  the  chip  to  shift  all  the  data  bits 
in  the  chip  to  shift  one  bit.  The  new 
data  on  the  data  input  bit  goes  into  Dl 
while  the  data  in  D7  goes  into  both  Q8 
and  Qs.  Having  done  this,  send  a  low 
to  the  clock  input.  The  negative  edge 
of  this  transition  causes  the  data  on  Qs 
to  show  up  on  Q's.  Note  that  none  of 
the  bit  transitions  will  actually  appear 
on  the  Dl  through  D8  output  latches  as 
long  as  the  strobe  input  is  low, 

4,  Repeat  steps  2  and  3  until  all  eight 
bits  from  a  byte  have  been  shifted  into 
the  chip. 


5.  Now,  send  a  high 
and  then  a  low  to  the 
strobe  input.  The  falling 
edge  of  the  strobe  input 
copies  the  new  data  in 
the  chip's  buffers  to  the 
output  latches  Ql  through 
Q8.  The  new  data  will 
stay  on  the  latch  out- 
puts no  matter  what  is 
going  on  in  the  inputs, 
as  long  as  the  strobe 
remains  low  aiid  OE 
remains  high. 

How  the  interface 
works  in  your  Ramsey 

radio 

The  output  enable 
(OE)  input  lends  itself 
well  to  this  project.  It  is 
hard-wired  to  the  +5  connector  from 
channel  L  If  channel  1  is  not  selected 
(OE  is  low),  outputs  Ql  through  Q8 
will  "float''  and  assume  whatever  stale 
(high  or  low)  as  a  function  of  antithcr 
circuit. 

The  "other  circuit"  in  our  case  is 
whatever  frequency  you  select  using 
the  transceiver's  frequency  selector 
knob.  Thus,  when  you  select  channels 
2  through  12,  you  take  away  the  +5 
volts  from  OE  and  resistor  R5  pulls  the 
voltage  down  and  causes  the  OE  input 
to  go  low  and  the  outputs  to  Hoat. 
When  you  select  channel  1,  OE  goes 
high  and  you  will  return  to  the  fre- 
quency already  stored  in  the  interface 
and  return  to  "computer  control" 
mode, 

OE  shows  up  in  bit  4  of  the  input 
port  so  your  software  can  detect 
whether  the  interface  is  selected  or 
not. 

The  interface  has  Ul  and  U2  in  par- 
allel with  each  other,  not  one  in  tan- 
dem behind  the  other.  This  allows  only 
eight-bit  shifts  for  both  chips,  rather 
than  16-bit  shifts^  which  take  longer  to 
do.  As  you  can  see  in  the  schematic, 
the  interface  does  not  use  the  Qs  and 
Q's  outputs, 

Ul  programs  the  upper  eight-bit  in- 
puts {32k  through  256)  to  the 
MC 145152  synthesizer  (the  rig's  U6 
chip)  while  U2  programs  the  lower 
eight-bit  inputs  (128  through  I). 
Please  note  that  the  interface's  Ul  and 
U2  should  not  be  confused  with  the 
transceiver's  Ul  and  U2. 
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PC  PARALLEL 
PORT 


Dl(31  DATA  HIGH 
D0(2)  -  DATA  LOW 
D2i4) '  CLOCK 
D3(51  -  STHOBE 

sELEanai 
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Fig.  3.  Ramsey  FX  radio/ PC  interface. 

The  schematic  shows  the  lower  four 
bits  of  the  PC's  output  parallel  port  be- 
ing used  for  programming  the  inputs  to 
the  synthesizer  Bit  DO  is  connected  to 
the  claia  input  orU2  while  hit  Dl  is  con- 
nected lo  ihe  data  input  of  Ul.  Your  pro- 
gram will  have  to  splii  the  upper  and  lower 
halves  of  the  synllicsizer  programming 
26  73  Amateur  Radio  Today  •  June  1997 


woid  (which  is  fully  described  in  your 
Ramsey  manual)  and  shift  the  bits  (low- 
est bits  first,  or  right  shift )  into  the  chips. 
Bit  D2  controls  the  clock  input  and  bit 
D3  controls  the  strobe  input  to  both 
chips, 

Biis  D4  through  D6  control  the  trans- 
mit offset  selection  on  the  transceiver. 


The  programming  of  these  hits  must  be 
consistent,  and  only  one  bit  (IM,  D5,  or 
D6)  can  bo  high  at  a  time.  The  Ramsey 
manual  thoroughly  explains  how  the 
transmit  oflsets  work  through  the  rig's 
adder  chips  fU6  through  U 10), 

RI   through  R4  limits  curreni  flow 
between  Ihe  chip  inputs  and  the  PC 


4094 

SrobeC 

1    V^16 

3  Vdd  (GNDl 

DataC 

2               15 

D  Output  Enable 

Clock  C 

3               14 

DQ5 

QIC 

4                13 

DQ6 

Q2C 

5                12 

DQ7 

Q3C 

6            n 

DQ8 

Q4C 

7                10 

DQ's 

VssC 

8                 9 

DOs 

fig.  4.  Pin  layout. 

parallel  ports  whenever  the  PC  is  on  and 
ihe  radio  (and  interface)  is  off, 

D1  through  D3  proiecl  the  ininsceiva'*s 
5- volt  regulator  when  you  have  the  trans- 
ceiver on  and  ihe  PC  o(T, 

Without  these  diodes,  there  may  be 
a  virmal  short  circuit  condition  when 
the  PC  is  off  which  may  cause  the 
transceiver's  5* volt  regulator  to  overheat 
and  enter  thermal  shutdown* 

The  signal  detect  circuit  allows  your 
program  to  detect  the  presence  of  a  signal. 
You  can  tise  this  circuit  lo  slop  a  scanning 
fimction  if  you  sense  a  signal,  and  then  re- 
sume scanning  when  the  signal  drops.  The 
signal  detect  gels  its  signal 
from  the  COR  output  of 
the  FX-146's  product  de- 
lector  (Ul).  Since  the 
COR  is  analog  in  nature, 
QI  and  Q2  con  vert  the 
analog  to  digital  and  return 
a  high  for  no  signal  and  a 
low  for  a  signal. 

The  COR  output  from 
your  rig  is  part  of  the 
rig's  squelch  circuit.  If 
you  lum  down  the 
squelch  until  you  hear 
background  noise,  the 
COR  voltage  w  ill  change 
and  your  PC  will  sense  a 
"signal."  In  order  for  the 
signal  detect  circuit  lo 
work  properly,  adjust  the 
squelch  so  that  the  back- 
ground noise  just  drops 
off  and  leave  it  there. 

The  transmit  contnd 
circuit  uses  the  D7  output 
bit  from  the  parallel  port 
to  control  the  transmit 
function. 

This  bit  must  always  l^e 
low  (for  receive  mode) 
when   programming    the 


frequency  of  the  transceiver  Make  sure 
you  don't  inadvertently  sel  the  trans- 
ceiver in  transmit  mode  hy  throwing 
random  data  on  the  output.  In  this  cir- 
cuit, R13  serves  a  dual  function,  Hrst,  it 
limits  the  collector  cuirent  when  you 
send  a  logic  high  to  saturate  Q3  and 
therefore  lower  the  voltage  going  into  the 
MIC  input,  which  causes  the  transceiver  to 
go  into  transmit  mode. 

Second,  it  keeps  the  MIC  input  high 
(keeps  the  rig  in  receive  mode)  if  your 
PC  happens  lo  be  off  or  in  reset  mode 
(booting  up,  when  the  output  of  die  par- 
allel port  is  in  a  high-impedance  state). 
Connect  the  Uimsmit  control  "MIC  in- 
put" to  the  top  of  the  lig's  R42  (scrape 
away  any  insulating  material  first  before 
connecting  and  soldering). 

If,  after  assembling  the  interface  cir- 
cuit,  the  XMIT  does  not  make  your 
transceiver  go  into  transmit  mode,  try  re- 
ducing R14  lo  68k  or  47k,  I  had  to  do 
this  for  my  FX-440  rig  (100k  was  OK 
for  the  other  three  rigs). 

Use  die  5-  and  8- volt  supply  diftectly 
from  the  U^nsceiver  Both  power  supplies 
have  ample  n;ser\'es  to  power  this  interface. 


structure  of  the  parallel  port  data  register: 

Port  address:  First  parallel  port  (LPT1 )  -  378H 

Second  parallel  port  {LPT2)  =  278H 

Function 

Male  OSUB 

DO 

Oata  low 

Pin  2 

D1 

Oata  high 

Pin  3 

D2 

Clock 

Pin  4 

D3 

Strobe 

Pin  5 

04 

Simplex 

Pin  6 

05 

-RPT  offset 

Pin  7 

06 

+RPT  offset 

Pine 

07 

XMIT 

Pin  9 

Structure  of  the  parallel  port  status  register: 

Port  address:  First  para  lei  port  (LPTI )  =  379H 

Second  para  lei  port  (LPT2)  =  279H 

Funcfon 

Male  DSUB 

04 

Select  (1  =  rig  is  on) 

Pin  13 

07 

Busy  (0  =  signal  detect) 

Pin  t1 

Signal  Ground 

Pin  18 

Table  /,  Structure  of  the  paraiiel  ports. 
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A  BASIC  program  showing  how  lo 
program  your  radio  can  be  downloaded 
trom  my  FTP  site.  The  ex-ample  pro- 
gram requires  Microsoft  QBasic  (avail- 
able in  DOS  version  5  and  above)  or 
Microsofl  QuickBasic  version  4.5. 

Addiiional  programs  are  available 
from  my  FTP  site.  One  is  a  deluxe.  fuU- 
featurcd  interactive  scanner  program. 
which  you  can  run  direedy  from  the 
DOS  command  line. 

How  to  And  rrequcncy  limiU 

As  with  all  radios,  there  are  frequency 
limits.  Ramsey  doesn't  tell  you  what  the 
Umit^  are,  mainly  because  the  limits  can 
be  changed  somewhat. 

They  did  tell  you  that  your  transceiver 
can  be  tuned  to  any  20  MHz  segment,  or 
5  MHz  segment  for  the  FX-50.  The 
transmitter  ranse  i^  much  narrower,  and 
it  is  just  as  well,  so  keep  them  tuned 
within  the  hum  bands. 

The  transceiver's  MC 145152  fre- 
quency synthesizer  has  a  Lock  Detect 
output  pin  which,  after  being  filtered, 
connects  to  the  rig*s  U5,  pin  5.  Yon 
can  connect  a  high  impedance  digital 
voltmeter  lo  this  pin. 

When  you  tune  to  a  frequency  and  it 
i$  within  range,  pin  5  will  show  about  5 
volts,  or  at  least  more  than  4  volts.  If  the 
voltage  is  lower  than  3  volts,  then  you 
are  out  of  range. 

Remember,  wlien  building  your  kit, 
you  had  to  tune  your  radio  by  adjusting 
coil  L7  until  vou  achieved  a  certain  volt- 
age  al  TPl  fur  a  particular  frequency? 
There  is  nothing  sacred  about  the  volt- 
age value — it  w^as  Ramsey's  way  of  en- 
suring that  your  radio  would  be  tuned 
within  a  certain  desirable  frequency 
range,  which  would  cover  the  entire  hatn 
band  the  rig  was  designed  for. 

You  can  tune  L7  to  move  ihe  fre- 
quency limits  up  or  down.  If  you  move 
the  lower  limit  you  also  move  the  up- 
per limit.  Just  keep  in  mind  that  there 


Radio 

Low 
Frequency 

High 
Frequency 

FX-50 

48.650 

64.550 

FX-146 

1 37.370 

171.100 

FX-223 

204.270 

265.900 

FX-440 

400.150 

471 .000 

Table  2.  Receive  rjmptef  icy  range  for  varkms 
radio  models. 
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is  only  so  far  you  can  go  because  of 
the  limits  of  the  coil  and  the  overall 
circuitry  (see  Table  2). 

As  you  can  see,  the  UHF  radios  have  a 
higher  frequency  range  thtm  do  the  VHF 
radios.  However,  die  transmitter  still  has  a 
narrow  range  (by  default,  that  helps  to 
keep  ymir  transmissions  w  ithin  legal  limits). 

Availability 

You  can  get  all  the  software  I  have  for 
programming  your  ng(s)  using  the  cir- 
cuit described  in  this  article.  The  pro- 
grams run  in  DOS  mode.  You'll  find 
several  programs  in  my  FTP  site:  if  you 
prefer,  you  can  wTite  your  own  software 
and  use  the  frequenc)  programming  rou- 
tines as  a  guide  or  an  addition  lo  your 
programs. 

Send  a  blank  diskette  (5-1/4  or  3-1/ 
2)  plus  five  dollars  (to  cover  S&H)  and 
I  will  return  it  to  you  loaded  with  all 
the  soft w  are  I  have.  If  you  can  access 
the  Internet,  check  out  my  humble  FTP 
site  at  [fip://membcrs.aolxom/rlucka/ 
fxradio]. 

Please  note  one  important  point:  Even 
though  the  Ramsey  transceivers  are  ca- 
pable of  transmissions  outside  the  ham 
bands,  you  must  have  an  appropriate  li- 
cense lo  transmit  outside  the  ham  bands, 
just  as  you  must  be  licensed  to  transmit 
within  the  ham  bands.  In  addition,  even 
if  you  are  licensed  to  operate  in  a  busi- 
ness scgmenl  that  the  Ramsey  can  tune 
to,  the  Ramsey  is  not  lypc-accepled  for  use 
in  these  tiands.  Any  excursions  outside  the 
ham  bands  must  be  "receive-only." 

The  FCC  expects  you  to  maintain 
strict  control  over  your  new  capabilities 
and  mU  enforce  strict  penalties  for  unli- 
censed transmissions,  whether  malicious 
or  accidental. 

If  you  have  any  ideas,  suggestions, 
questions,  whatever,  feel  free  to  contact 
me  with  an  SASE  or  E-mail  me  at 
|rlucka@aol.com].  I  plan  to  add  to  or 
improve  the  software  and  leave  the  latest 
versions  in  my  FTP  site,  so  check  in 
once  in  a  while  to  see  what's  improved 
or  new.  Some  of  the  additions  and  im- 
provements may  be  from  your  ideas,  so 
communicate! 

The  transceivers  are  available  in  kit 
form  from: 

Ramscv  Electronics,  Inc. 

793  Canning  Pkwy 

Victor  NY  14564 

(716)924-4560 


FX-Series  Interface  Parts  List 

C1,C2 

0.1  ^iF 

D1.D2. 
D3 

1N4148 

Q1           ' 

2N3906 

Q2 

2N3904 

Q3 

2N???? 

R1.R2, 

R3,R4 

Ik 

R5,  R6, 

R9,R11, 

Ir12.R13 

10k 

R7.  R14 

100k 

R8 

4.7k 

R10 

3k 

'   R15 

47k 

U1,U2 

MC4094orMCl4094 

Crcut 
Board 

RS  276-1 50 

12-wire  cable  for  connection  to 
PC  para  e  port                        i 

R"bbon  cable  {optiona ) 

Male  DSUB  connector  for  PC 
paralelport 

Chip  socket  for  U1,  U2  (optional 
16-pin  sockets) 

Small-gauge  wire  for  point-to- 
point  connecfon  (solid  preferred) 

Mount  ng  hardware  (see  text): 
machine  screws,  cable  insulators, 
Insu  ating  paper,  be  w  re 
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Spectrum  analyzer 

PerhapK  one  of  the  handiest  tools 
for  electronics  is  the  spectrum 
analyzer  In  essence,  ii  is  a  re- 
ceiver having  an  oscilloscope  atiached 
which  is  uicd  lo  provide  a  spectral  view 
of  a  band  of  selected  frequencies.  The 
amount  of  spectrum  lo  be  vicucd  can  be 
varied  for  either  a  close-up  view  of  the 
signal  or  a  greater  amouni  fur  viewing 
all  of  the  adjacent  signals  within  ihc 
band.  The  usefulness  of  the  spectrum 
analyzer  is  greau  with  many  appjica- 
lions.  To  name  a  lew:  transmit ler  side- 
band analysis,  spur  generation  analysis, 
frequency  spotting  and  idenlificalion, 
identifying  modulation  mode,  har- 
monic signal  analysis,  and  use  as  a 
wide  frequency  range  receiver. 

The  spectruDi  analyzer  described  here 
is  constructed  using  relatively  easy  to 
ohiain  components  so  that  it  is  a  proj^t 
within  reach  of  any  ham  experimenter. 


The  two  main  components  are  the 
TV/VCR    tuner  and    a   receivet   Al- 

thoue^h  a  receiver  board  mav  be  con- 
structed.  almost  any  receiver  c;q)able  of 
tuning  to  the  tuner's  IF  (46-63  MHz) 
and  having  an  AM  detector  will  create  a 
tine  spectrum  analy/cn  I  assume  thai 
you  prefer  to  use  a  pre -built  or  commer- 
cial receiver,  so  a  simple  home-brew  re- 
ceiver will  not  be  discussed.  Many 
suitable  receivers  arc  available  that  will 
tune  the  46-63  MHz  region,  such  as  six- 
meter  AM  and  30-50  MHz  WW  (I  mili- 
iar>^  receivers.  Even  a  27-MHe  CB  AM 
radio  used  in  conjunction  with  a  47-  to 
27-MHz  converter  will  work  wcIK  The 
narrow  IF  bandwidth  of  the  receiver  pro- 
vides mimiw  dispersion  for  viewing  signal 
carrier  and  sideband  characteristics. 

The  block  diagram  in  Fig.  1  shows  the 
major  componenLs  and  interconnects  for 
a  spectrum  analyzer.  When  in  operation, 
a  sawtooth  voltage  is  applied  to  the  tun- 
ing voltage  line,  causing  the  mner  to 
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sweep  across  a  band  of  frequencies.  Any 
received  signal  within  thai  band  will  be 
I  ran  slated  ti>  a  DC  vollage  whose  ampli- 
ludc  is  relaiive  to  Ihe  sti  englh  of  the  sig- 
nal which  is  then  displayed  on  the 
vertical  plane  of  the  oscilloscope.  In  or- 
der to  maintain  a  steady  display  on  the 
screen,  the  horizontal  scope  sweep  must 
be  synchronized  with  the  sawtooth  gen- 
erator. The  sweep  speed  is  sci  just  high 
enough  to  eliminate  viewing  llickcr.  A 
high  sweep  speed  does  nothing  U)  im- 
prove the  display.  Any  basic  oscillo- 
scope may  be  used,  bui  perhaps  the  main 
requirement  for  the  scope  is  to  have 
a  DC  input  so  that  it  will  respond  to 
the  rectified  output  signal  fnim  the 
receiver's  AM  deiecion 

Fig.  2  shows  the  complete  schematic 
for  the  speclrum  analy/cr  with  the  ex- 
ception of  the  receiver  details.  To  drive 
the  iLiner  sweep  circuit,  a  unijunction 
transistor  w^as  chosen  to  generate  the 
savMooth  wa\cfonn,  but  any  sawtooth 
generator  circuit  will  work  in  this  appli- 
cation. In  order  to  provide  a  fairly  linear 
sawtooth  ramp,  a  JFET  is  used  as  a  con- 
stant current  source  for  charging  the 
timing  capacitor  A  voltage  pulse  is 
taken  from  the  B2  terminal  t)f  the  UJT  lo 
provide  a  sync  pulse  for  the  scope. 

As  an  allcmati\e  sweep  source,  some 
oscilloscopes  pmvide  a  horizontal  sweep 
sawtooth  output  which  may  be  divided 
down  with  resistors  and  applied  to  the 
sweep  width  pot.  The  sweep  voltage  «ini- 
plilude  as  generated  within  the  scope 
mav  be  as  hiiih  as  KKl  volts,  but  the 
maximum  desired  sweep  voltage  is 
about  10  volts  when  applied  to  the 
sweep  width  pot.  On  the  average  only 
tJ,5  to  I  voll  is  required  to  provide  a 
normal  spectral  display  (sweep  width). 
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Fig*  2*  Spectrum  analyzer  schematic. 

Power  supply  regulation,  although 
not  as  critical  for  the  +12  volt  line,  is 
recommended  to  reduce  tuner  drift. 
Regulation  is  very  critical  for  the 
tuning  voltage  circuit,  however,  and 
care  must  be  taken  to  remove  all 
ripple  and  noise.  The  tuning  is  per- 
formed by  using  a  10k  pot  across  the 
+30  volt  source.  For  vernier  tuning 
control,  a  lO-turn  pot  and  a  counter 
knob  are  recommended. 

Almost  any  small  24^28  volt,  100- 
200  mA,  power  transformer  is  suitable 
for  use  in  the  spectrum  analyzer.  It  is 
suggested  that  filter  capacitors  have  a 
value  equal  to  or  greater  than  3300  |UlF 
to  keep  power  supply  ripple  and  noise 
to  a  minimum. 

Mechanically,  the  circuit  is  very  stable 
and  can  be  mounted  in  any  convenient 
manner  to  suit  your  taste. 

Signal  source 

TV/VCR  tuners  were  designed  to  be 
the  front  end  of  a  receiver.  As  such, 


they  contain  a  local  oscillator  which  is 
used  to  mix  with  the  incoming  signal 
to  create  an  IF  of  approximately  47 
MHz.  The  tuner,  as  a  receiver  front 
end,  covers  a  received  frequency  range 
of  45  to  900  MHz.  The  oscillator  oper- 
ates above  the  received  frequency  and 
is  offset  by  the  IF  {46-63  MHz).  There- 
fore, the  oscillator  operates  over  the 
range  of  approximately  90  to  950 
MHz.  The  actual  oscillator  range  is  de- 
pendent upon  the  specific  tuner.  Typi- 
cally, TV  oscillators  tune  from  91  to 
940  MHz  while  VCR  oscillators  tune 
from  108  to  955  MHz. 

Some  tuners  are  set  up  with  a  phono 
connector  near  the  oscillator  circuit 
that  outputs  the  oscillator  signal  to  the 
PLL  frequency  control  circuit.  In  most 
cases,  the  output  is  frequency-divided 
prior  to  exiting  the  tuner  case,  making 
the  output  generally  unusable.  How- 
ever, some  tuners  provide  a  direct  os- 
cillator output,  and  when  that  is  the 
case,  the  tuner  will  work  as  a  signal 
generator  without  modification.  When 
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Fig.  3.  Amplifier  mounting  and  coupling.  The  pickup  loop  feeds  signal  from  the  oscillator  to 
the  amplifier  board. 
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Fig^  4,  Schematic,  PC  board  layota,  and  parts  placemenifor  the  amplifier  board,  xhownfor 
the  two  devices  discussed  in  the  article. 


access  to  the  oscillator  is  not  available, 
the  luner  may  be  modified  slightly  to 
obtiLtn  a  direci  signal  from  the  oscilla- 
tor. There  are  many  techniques  available 
to  capture  the  oscillator  signal,  but  only 
one  technique  will  be  described  here. 

The  concept  for  capturing  the  oscil- 
lator signal  is  shown  in  Fig.  3  and  in- 
volves drilling  a  hole  in  the  tuner 
cover  to  provide  access  for  a  wire 
pickup  loop  to  pass  through  the  hole, 
allowing  the  loop  to  He  close  to  the  os- 
cillator circuit.  The  loop  picks  up  a 
signal  which  is  fed  into  a  broadband 
amplifier.  A  coupling  capacitor  is  con- 
nected between  the  loop  and  the  am- 
plifier to  saiisfy  the  isolated  DC  input 
requirement  of  the  amplifier.  The  am- 
plifier provides  a  constant  load  on  ihe 
oscillator  and  is  used  to  amplify  the 
signal  captured  by  the  loop.   If  the 


tuner  cavity  is  large  enough,  the  am- 
plifier may  be  mounted  inside  of  the 
tuner  rather  than  on  the  cover.  Other- 
wise, the  amplifier  must  be  mounted 
outside  of  the  tuner  To  prevent  radia- 
tion from  the  amplifier,  the  circuit 
must  be  enclosed  in  a  metal  box  made 
from  a  tin  can.  The  bo\  is  made  RF- 
light  and  soldered  to  the  tuner  cover. 
The  box  may  be  of  any  convenient 
dimensions,  but  it  must  be  RF-tight. 

Power  for  the  amplifier  is  in  the  range 
of  4.5  to  5  volts.  To  prevent  chip  heat- 
ing, the  voltage  at  the  chip  should  not 
exceed  5.5  volts.  The  power  to  the  am- 
plifier must  be  fed  via  a  high  capacity 
feed  through. 

A  phono  connector  may  be  mouoted 
on  the  amplifier  box  and  used  as  an  RF 
output  connector  The  amplifier  out- 
put impedance  is  50  ohms.  To  provide 
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proper  amplifier  operation,  the  chip  is 
mounted  on  a  small  piece  of  primed  cir- 
cuit board  which  is  glued  to  the  inside  of 
the  box. 

The  amplifier  chip  used  in  the  origi- 
nal design  of  ihe  circuit  was  an  NEC 
UPC  165 IG,  As  an  alternate  part,  a 
Mini-Circuits  MAR-1  or  MAR-2  may 
be  used.  A  75  ohm  1/4  watt  resistor  is 
used  with  the  MAR  series  chip  lo 
source  Vcc  to  the  chip,  An  output  im- 
pedance of  approximately  40  ohms  is 
achieved,  which  will  source  a  50  ohm 
line  satisfactorily.  The  respective  chip 
circuits  are  shown  in  Fig,  4.  Capacitor 
values  used  in  the  circuit  are  not  criti- 
cal, as  any  value  from  ahoul  0.001  to 
0-5  uF  will  work.  It  is  important  to 
keep  the  physical  size  of  the  capacitor 
small  and  lead  lengths  kepi  very  short. 
Chip  capacitors  arc  preferred  when 
available. 

After  making  the  tuner  into  a  signal 
generator,  it  will  still  function  as  a  nor- 
mal signal  converter/tuner.  The  addi- 
tion of  a  pickup  loop  will  shift  the 
oscillator  frequency  a  small  amount, 
but  not  enough  to  prevent  the  tuner 
from  functioning  as  designed. 

MuUifunction  signal  device 

If  you  haven't  noticed,  all  of  the  new 
pieces  of  ham  equipment  abound  with 
a  multitude  of  functions  and  capabil- 
ity. As  a  result,  some  marvelous  equip- 
ment and  innovations  are  offered  to 
the  ham  community.  Equipmenr  de- 
signed and  built  by  hams  may  also  ex- 
hibit multiple  innovations  when  a  little 
thought  is  applied. 

Parts/components  for  ham-designed 
equipment  come  from  some  surprising 
sources  and  places.  Therefore,  it 
should  come  as  no  surprise  to  find  TV/ 
VCR  tuners  designed  inu>  a  multifunc- 
tion device  having  the  following  func- 
tions: frequency  converter,  spectrum 
analyi:er,  signal  generator,  sweep  gen- 
erator, and  standard  deviation  signal 
source.  All  of  the  indicated  capability 
is  achieved  with  external  circuits 
and  with  a  minor  modiTication  to  the 
tuner  to  exlract  a  signal  from  the  local 
oscillator 

Before  we  conclude,  let  me  remind 
you  thai  the  actual  frequency  band  ob- 
tained from  a  tuner  is  determined  by 
the  individual  manufacturer's  design. 
Therefore,    all    frequencies    indicated 


here  can  only  be  used  for  reference. 
Refer  to  ihe  previous  an  ides  in  this 
series  for  more  information. 

Tuners  typically  require  two  source 
voltages  for  proper  operation.  Posilive 
12  volts  is  applied  to  the  mixer/oscilla- 
lor  and  band  control  circuits,  and  is  di- 
vided with  a  pot  for  the  AGC,  The 
AGC  may  be  used  as  the  RF  gain  con- 
trol A  variable  voltage  from  0  to  30 
volts  is  used  for  tuning.  Both  of  the 
voltage  sources  should  be  regulated 
lo  achieve  best  tuner  stability.  It  is 
also  recommended  that  large  value  fil- 
ter capacitors  be  used  to  keep  power 
supply  ripple  and  noise  to  a  minimum- 

For  a  TV/VCR  tuner  to  be  useful  as 
a  signal  generator,  a  signal  output  must 
be  obtained  from  the  local  oscillator. 
Some  tuners  have  a  phono  connector 
moDBted  next  to  the  oscillator  circuit 
which  was  used  to  output  a  signal  to 
the  PLL.  Some  tuners  have  the  oscilla- 
tor output  divided  before  it  exits  the 
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tuner  which  reduces  the  tuner*s  desir- 
ability. However,  modifying  the  tuner 
Will  allow  obtaining  a  direct  signal 
from  the  oscillator. 

Fig.  5  shows  a  block  diagram  of  the 
multifunction  signal  device  with  a 
tuner  as  the  major  component.  Output 
from  the  oscillator  is  sampled  and  am- 
plified using  a  monolithic  RF  ampli- 
fier chip,  A  pot  in  the  amplifier's 
output  circuit  is  used  to  control  the 
signal  output  amplitude.  As  a  signal 
generator,  three  modulation  functions 
are  provided.  Obviously,  when  in  the 
CW  mode  there  is  no  modulation 
present,  but  modulation  Is  present 
when  either  a  sine  wave  or  sawtooth 
waveform  is  used»  FM  is  the  resulting 
modulation  mode  when  either  waveform 
is  applied. 

Fig,  6  shows  the  schematic  for  the 
multifunction  signal  device.  To  build 
the  device,  it  is  recommended  that  the 
supporting  articles  be  reviewed  to  gain 
additional  technical  information. 

Following  is  a  brief  description  of 
each  function  of  the  device: 

Frequency  converter^  The  TV/VCR 
tuner  was  designed  to  be  the  from  end 
of  a  receiver  so  no  tuner  modification 
is  required  to  use  it  for  that  purpose. 


•  DIP  siwTtcft  programmable 

•  CTGSSei^tKJer 
-AII32EIAtanti$trQm 

67.0-203,5^2  Included 
•May  be  ordered  with 
Ciustom  tones 

SS-32PA  EncDder 
SS'3ZPA  DIP  Swritfih  Pmgnmmable  CTCSS  £ftCDtf«r 


SZlfg 


•  Fu%  endcsed  CTCSS 
eiKcder 

«AII32EIAtoneslfOFn 

67.0 '203.5^32  included 

•  Perfect  for  motjila  / 
t)as«  applications 

TE-32 
S2S-if3.3^5tt.r 

H^  MofliTi^ne  tJTCSS  Encadtr  54195 


TP-3200  Shared  Repealer  Tone  f*anel 


'51  CTCSS  Tehws 

■  106  DCS  Cedes 

'  Supports  157  Repeater  Suljscribefs 

■  On- Line  Cumputer  H&lp 
Repeater  CW  ID 

'  Air  Time  Loadtng  B  Analysis  Graphs 
■SIOnallingFDrmalS-CICSS 
DCS  &  DIMF 


TF-SZUD  Tmie  Top  Vertlon 
TF-32WRM-A  Single  Rack  Wooftl  wnton 
'TP'3Z00RM-B Triple  RacJf  Mourrt  verston 

"Wsrids  up  tij  u\\^  TF-320ft3 


Call  or  write  to 
receive  our  full 
Product  Catalog 


$269.95  each 
lZ79.9a  each 
S279.95  eacn 


EigtU  programrMltlt. 
sdectatrte  mssa0K 
Fully  field  pfogrammable 
vfa  included  keypad 

M^eisaflFGC 

kdtm  [if  (cation  rflqulrthnertts 


NEW 

LOWER 

PRICE 


ID-S  Automaltc  Morse  Qode  klefitifiar 
t  a5'!(n?  s  35' 

ID-6  AutomaUc  Morse  Station  iiienlilief 


COMMUmCAWHS  SPECIALISTS.  INC. 

U!m  WBSt  TAFT  AVENUE  *  ORANGE  CA  92adS-4^B 
Bntire  USJL  {SQ&y  854-0547  '  FAX  (300)  850-0547 


CIRCLE  1Q  ON  READER  SERVICE  CARD 


CALL  TOLL  FREE 

(800)   292-7711    orders  only 

Se  Hablei  Espanol 


C&S  SALES 

EXCELLENCE  IN  SERVICE 


AFFORDABLE,  HIGH  QUALITY  ELENCO  OSCILLOSCOPES 

2  YEAR  WARRANTY 


STANDARD  SERIES 

S-132S  25MH2  $325 
S-1340   40MHz   $459 

'  TV  Sffie  *  ffgh  Lvnninew  f  &fr 


rn,jSh,  inxft  ifwjr^l 


a  FilEE  probe*  tndud«d  wrtth  •ach  a«if>ei1 


DELUXE  SERIES 

S-1330  25JyiHz  1419 
S-1345  4aMHz  $549 
S-1360  aOMHz  S749 

'  0«ii9*d $««*«  -OiMmmbtm 

*  IM^wjc  Sewn  fintfM       *  lautnMvt^ni 

'  Bu4Mn  Component  Ikit 

■  PiLA  all  of  itHi  iMiiiaH  ot  DH  -■ncKTOUM' 


pt 


CALL  FOR  A 

FREE  60  PAGE 

CATALOGS 

J01 

MX-9300" 

FcHir  Functlans  In  Oa«  Instrumeiit 

F«atur»st 

•  0ns  trwtrumflnt  w^  lixir  Msl  end  fnea- 
during  systwri!}. 

■  1  .JGh'^  FrBquHTicy  Counter 

*  3MKz  Smflp  Function  Q^n&ttitOf 

*  DiigttBi  MultJrrHMQf 

*  DigJtal  TripEe  Powor  Supply 

•  0-30V  @  3A,  ISV  ®  lA,  5V  @  2A 


Sweep  Function  Generators 


B&K  20MHz  Function  Generator 

^Mf%c       Modal  4040 


■  AUVU 


itMmifiiA*. 


FFuke  Multimeters 

ModE^  ?Q\[  -.. $74.»S 


Modal  7311  . 
Mad&l  7511 . 
Mod&j  7711 . 
Mod»l  7PI . 

00  S*iies 


F     r     F    T     T     P 


*  ■  4  fr  i  -i 


a  ■  ■  ■  V  4 


Mkxtoiff? 


si?9  no 

«175l06 
5299.00 


tL* 


IN-ITOO 

Digital  Multi meter 

1 1  runCllont  Nidudhrtg  It*^  ID 


'39. 


95 


GF-8026  w/  Frequency 


Lmmbi  Hid  L^  &AflCf> 


Model  M-eiOO 

Features  Compul^r  lirtflrfie^ 
and  Ff««  Software 

»  FrsqtD^MHj 

•  ^  R&^f  C4M 

-  dttmbim^ 


Model  XP-S81 

4  Fiilly  DegulBftiKl  Power  Suppllts  In  Oiw  Unit 

4I1U1  to  mtmit^' 


l^ifl  t»#ii»lrtiP- 


B^K  Model  1688 

Hlfl^  Currant  (2S  OC  ■inp} 
Power  Supply 


'  25unp«4y^  13&V 


*249.< 


t.3GH2  UriJversaJ  Counter 

Model  F-1300 


M25 

■riBUuhfi  lamp. 


'39. 


11 


Kit  Corner  over  100  kits  avallatile 


XK'550  Digital     Analog  Tra liter 


BencD  ^    .ir'var<^  d«3ign«<l   DigrtBl   ,'   Analog  Trairwr     ,    ^^p&da^iy 
designsd  for  sdnoo^  projects.  \t  is  built  an  a  single  PC  boenj  for  mau- 
mum  rQltib4]itV.   K  Incrudof  S  built-ln  pawcw  fuppries,  a  function  ^ganer- 
alor  wirh  continuously  aina.  irlangutar  and  square  wbvh  larms, 
1&€0  tie  poini  bfoadbDOfd  area.  

XK*5&0 

Assembled  and  Tested 


Mode]  AR-2fi6K 


2  nwrte'    6  rriBtor 
Amatfiuf  RacQo  Krt 


^34; 


M-1D05K 

DJgitftJ  Mulllmeter  KH 


Mcidel  AM.  FM-10dK 


'29. 


95 


TH-18K  Catiafltt^  Recorder  Kit 

Uftin  training  CDuru 


15. 


9S 


169. 


95 


$ 


XK-550K  -  Kff 


139 


95 


l!b0h  and  nMr  <ha«n 

in  USA 


WE  WILL  NOT  BE  UNDERSOLD     C&S  SALES.  INC. 


UP$  S>^IPPir*G    46  STATES  5% 
OTHEftS  CALL  FOfl  DETAILS 
IL  Rcsid^fits  add  &\  S-al^  Tax 


15^0  W.  CAAPENTER  AVEf^UE 
Mf HEELING,  IL  ^QG^ 
WAt:  («47>  54 1 -0085  (MTj  S41-07ie 
hrtp:   www.*!*  rrco.com  cs^ijics 


15  DAY  MONEY  BACK 

GUARANTEE 

FUlX  FACTORY  WARRANTY 


CIRCLE  184  ON  READER  SERVICE  CAflO 

73  Amateur  Radio  Today  •  June  1997   33 


Fig.  6,  Muhlfimction  signal  device  schematic. 


Any  receiver  capable  of  uining  to  the 
luner's  IF  will  work  well.  To  name  a 
few:  6-nieicr  receivers,  scanners. 
WWII  50-MHz  receivers,  and  a  CB  ra- 
dio used  with  a  47-27  MHz  frequency 
convener.  As  a  downside,  il  must  be 
Tiiaiitioncd  lliat  tuner  drift  may  be  no- 
ticcd  when  a  narrow  passband  receiver 
is  used  with  the  luner.  Using  the  tuner 
outside  of  a  PLU  the  local  oscillator 
frequency  stability  is  subject  to  voltage 
and  Lliermal  variations. 

Spectrum  analyzer.  The  multifunc- 
tion signal  device  becomes  a  spectrum 
analyzer  when  used  as  a  frequency 
convener.  An  AM  receiver  with  a  DC 
output  voltage  obiLiined  from  the  de- 
tector is  used  to  provide  a  signal  to  the 
DC  input  of  an  oscilloscope*  A  voltage 
pulse  from  the  sw ecp  generator  ib  used 
to  synchronize  the  scope  sweep  with 
the  tuner's  speclruni  sweep. 

Sweep  si^^na!  ^i*eneraron  When  a 
sawtooth  signal  is  applied  to  the  gen- 
erator, the  frequency  of  the  generator 
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will  sweep  across  a  band  of  frequen- 
cies and  then  snap  back  to  the  staning 
f req  u  en  c  y .  The  f reque  n  c  y  sweeping 
process  is  repeiilive  and  the  sweep 
range  is  controlled  by  the  amplitude  of 
the  sweep  voltage. 

There  are  two  major  objectives 
when  using  a  sweep  generator  The 
first  is  to  profile  the  frequency  re- 
sponse of  a  resonant  circuit,  RF  or  IF 
amplifien  or  any  other  narrt>w  pass- 
band  circuit.  The  second  objective  is 
to  provide  the  necessary  sweep  voltage 
for  sweeping  the  tuner  over  a  band  of 
frequencies  when  the  tnner  is  used  as 
the  front  end  of  a  spectrum  analy/er 

Standard  deviated  signal  source. 
The  objective  of  modulating  the  signal 
generator  w  ith  a  sine  wave  has  two  ad- 
vantages. The  first  is  to  provide  audio 
modulation  for  identifying  the  output 
signal  when  the  device  is  used  as  a  sig- 
nal generator.  The  second  objective  is 
to  generate  a  signal  having  a  specific 
value  of  deviation.  In  ihe  process  of 


deviating  a  signal,  sideband  energy  is 
created  as  a  function  of  the  frequency 
of  modulation  and  Ihc  rate  of  devia- 
tion. As  the  amount  of  deviation  is  in- 
creased from  zero,  the  carrier  will  pass 
through  a  scries  of  null  points  which 
are  used  as  a  measure  (if  deviation, 

A  1-kHz  sine  wave  provides  a  pre- 
dictable carrier  null  vs.  deviation  at 
2.405  kHz  at  the  first  null  and  5.520 
kHz  al  the  second.  The  carrier  null  can 
be  observed  using  a  receiver  having  a 
BFO  centered  on  the  generator's  car- 
rier, which  will  null  at  a  specific  de- 
viation as  the  amplitude  of  the 
modulation  is  increased  from  zero  to 
that  point. 

It  should  he  noted  that  the  multi- 
function signal  device  can  be  built  and 
tested  a  section  al  a  lime,  or  you  can 
build  just  as  much  as  you  need.  Whether 
you  build  just  the  spectrum  analyzer  or 
the  complete  multifunction  unit,  the  tise 
of  a  surplus  TV  tuner  provides  a  wcal_th 
of  test  capability  for  very  lillle  cost. 


Numbef  35  on  your  Feedti^ck  card 


The  NiCd  Health  Maintenance 

System 

Build  this  project  to  get  maximum  life  out  of  your  expensive  NiCd  batteries. 


Railiu  comrol  projects,  hand-held 
radios  and  GPS  receivers  are 
juM  a  few  of  the  many  places  we 
use  expensive  NiCd  batteries.  To  get 
maximum  life  oul  ol  these  haiteries  it  is 
necessary  to  properly  maintain  ihem. 
OvcrchaTjiiiig  and  overdischargiiig  Ihcni 
can  shorten  their  life  significantly. 
Shon-cycling  ihem  a  lot  will  also  reduce 
their  capacity  because  the  metal  crystals 
in  the  battery  will  coalesce  it  left  undis- 
turbed  for  a  long  time,  increasing  the  in- 
ternal resistance  and  lowering  the 
terminal  voltage.  Repeatedly  charging  the 
batteries  after  only  partial  discharge  will 
leave  the  towesi  lay^s  of  the  metal  ondis- 
turbed,  allowing  them  to  coalesce.  This  ef- 
fect can  be  eliminated  by  completely 
discharging  the  cell  (Krcasionally  before  it 
is  charged,  The  NiCd  Health  Maintenance 
System  consists  of  three  eiisy-to- build 
projects  that  w  ill  hefp  yoo  to  gel  the  most 

out  of  ihcse  expensive  batteries, 
•  The  NiCd  Health  and  Fitness  Center 

(Photo  A)  w ill  lei  you  pre-condition  and 

recharge  your  bailery  packs  correctly.  It 


• 


Ofimtt-t 


o 


Phoio  A.  The  NiCd  Health  d  Fitness  Cettter 

with  the  Personal  Fitness  Ailvison 


will  prevent  overcharging  and  reduce 
*'memory''  effects  due  to  short  cycling, 

•  The  NiCd  Personal  Fitness  Advisor 
will  help  you  identify  w^eak  or  aging 
cells  within  a  battery  pack,  so  you  can 
match  like  cells  for  maximum  [ife  or 
discard  worn -out  cells. 

•  The  NiCd  Tiny  Fitness  Tester  {Photo 
B)  is  a  ponable,  self-powered,  very 
small  unit  that  will  let  you  accurately 
measure  your  battery  voltage  when  you 
are  away  from  your  Fitness  Center.  It  is 
much   smaller   ihan   a  standard  dii^ilai 

"•he 

voltmeter,  so  it's  easy  lo  lake  il  with  you 
when  you  travel. 

This  project  was  inspired  by  an  "Idea 
for  Design"  by  John  Wettroth  in  Elec- 
tronic Design  Magazine,  January  22, 
1996,  I  fell  1  could  improve  the  design 
with  some  modifications  and  additions. 
Though  the  project  I  describe  is  de- 
signed for  use  with  four  cells,  il  is  pos- 
sible to  modify  it  for  a  different  number 
of  cells. 

The  NiCd  Ikalth  &  Fitness  t  enter 
{H&FC) 

The  H&FC  ttill  keep  your  batteries  in 
good  shape  by  exercising  them  properly. 
Put  your  batteries  in  it  at  night  and  by 
m()ming  you  will  have  healthy  recondi- 
ijoncii  bailcrics  ready  to  go.  h  consists  oi^: 

•  An  auto  discharge  circuit  that 
will  discharge  your  batteries  to  the 
proper  voltage  to  reduce  crystal  coales- 
cence, and  ihen  automatically  initiate 
the  recharge  process, 

•  A  MAX713  fast  charger  chip  (U2), 
which  charges  the  batteries  quickly 
witliout  overcharging  them. 

•  An  LM39 1 4  voltmeter  (U 1 ),  which  ac- 
curately displays  your  baiieries'  voltage  so 
you  can  decide  wiien  to  charge  or  discharge. 


Sam  Ulbing  N4UAU 

5200  NW  43rd  St 

Suite  102-177 

Gainesville  PL  32606 

[n4uau@afa.org] 


Using  the  H&FC 


Insert  your  batteries,  set  switch  (SWl) 
to  "analyze*'  and  turn  on  the  power.  The 
built-in  voltmteter  will  show  the  battery 
voltage  from  3.4  volts  (.85  per  cell)  to 
5.60  volts  (1.4  per  cell)  in  10  steps.  You 
can  remove  and  use  them,  or  you  can  de- 
cide to  reeondition  them  by  either  just 
charging  them  or  discharging  and  then 
automatically  fecharginu  them. 

To  charge  your  batteries  move  SWl  to 
*Tast  Charge"  and  the  chitrging  IC  will  be- 
gin to  charge  tlxc  batteries  at  250  mA, 
which  is  abotit  one  third  ol'  the  capacity^  of 
AA  NiCds  (called  a  C/3  charge  ratej, 
^Tien  the  chiirge  cycle  is  done  (three  to 
four  hours)  the  II&FC  wiU  switch  to  a 
trickle  charge  mcxle  (C/16).  Notice  that  iMs 
trickle  rate  is  much  less  ilian  the  C/IO  rate 
conimr>nIy  used  by  '"slow"  chargers,  greatly 
reducing  chances  of  oven:haf?ing  if  the  bat- 
tertes  are  left  ctmnccted  lo  the  charger  fcr  a 
long  periixl  of  time.  The  HitFC  displays  the 
battery  voltage  dirring  charging  to  give  you  a 
feel  for  progress. 


Photo  B*  The  Tiny  Fimess  Tester,  compared 

to  a  standard  DMM. 
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You  can  also  choose  to  discharge  your 
batteries  to  recondition  them  Uhc  com- 
plete workout).  Push  ihe  discharge  but- 
ton and  the  circuit  connects  the  hailt-in 
discharge  load.  Again  ihe  voUmeter 
monitors  and  displays  the  battery  volt- 
age. When  discharge  is  complete  (voltage 
is  less  than  ,85  volts  per  cell),  the  dis- 
charge cycle  is  terminated  and  the 
charge  cycle  begins  automalically, 

Circuit  description 

Sec  Fig.  1.  U!  is  a  lO-step  volimeier 
based  on  an  LM39I4.  If  the  battery  being 

measured  at  pin  5  has  a  vi>ltage  less  than 
the  minimum  level  set,  no  LEDs  will  be 
on.  As  the  voKage  increases,  LEDs  will 
start  to  turn  on  one  at  a  time,  from  left  to 


right  until  the  voltage  reaches  or  exceeds 
the  maximum  level  set.  WTiich  LED  is  on 
gives  an  accurate  indication  or  bauery 
volcaee. 

Km* 

The  maximum  and  minimum  levels  of 
this  volimeier  are  set  b\  R 1 .  R2,  and  R3.  A 
current  (1)  from  pin  7  of  Ul  which  is  set  by 
R3  Hows  through  Rl  and  R2  to  ground. 
The  vohage  across  RI  (V=I*R1)  is  mea- 
sured ai  pin  4  and  scls  the  minimum  volt- 
age level  (Vlo),  The  voltage  across  R2 
(V=PR2)  plus  VIo  set  the  maximum  volt- 
age level  (Vhi)  \a  hich  is  measured  at  pin  6. 
The  cufTcni  (I)  is  set  by  an  internal  voltage 
reference  and  the  variable  resistor  R3.  By 
properly  choosing  Rl,  R2  and  R3,  any 
voltage  range  can  be  set,  I  selected  my  re* 
sistors  to  turn  the  first  LED  on  when  the 


battery  voltage  exceeded  3.4  volts.  This  is 
0.85  volts  per  cell  which  is  the  *'fully  dis- 
charged*' value  recommended  for  NiCds.  I 
set  the  maximum  level,  when  all  LEDs  are 
on,  at  5.6  volts.  This  is  1.4  volts  per  cell. 
and  is  near  the  highest  voltage  a  NiCd  wilt 
normally  be* 

The  LM3914  nm^  seem  like  a  simple 
voltmeter  compared  to  the  3-1/2  digit 
LCD  meters  commonly  used,  but  it  is  re- 
ally quite  accurate  and  il  has  much  more 
versatility,  making  it  ideal  tor  a  project 
such  as  this.  The  accuracy  of  the  voltmeter 
is  found  by  looking  at  the  voltage  range 
and  number  or  steps:  (5 .6-3 4)/ 10=  .22 
volts  per  step,  roughly  ±2%  of  the  5  volt 
batlcry  it  is  measuring.  To  achieve  this  ac- 
curacy, it  is  necessary  to  have  die  values  of 


H-V  power 


ground 


Fig.  L  lite  mCd  Heahh  &  Fitness  Center  schemofic.  Ql  -  FN2907.  Q2  =  Zl'NUIOA  MOSFET.  Q3  =  FN2222,  Q4  =  SCR  EC103B,  Q5  = 
TIFS2  with  heat  sinL  RIA  -  2Mk  I^.RIB^  L82k  l^k .  R2  =  2fi4k  {%,R3  =  2k  mulntum,  Rsense  -  IQIW.  RL  =  33Q  fW.AU  resistors  5% 
unless  noted.  Ul  -  LM3914,  U2  =  MAX? 1 3, 
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LM38I4 
4  6  7 


10 
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+  V  power 


I}C 


R3 


Cell  lo  be 
tested 


R2 


1% 


Rl  \  \% 


Fig,  2,  The  Personal  Fitness  Advisor  schematic.  Rl  =  I  J8k  1%.  R2  ^  2  J 5k  1%.  R3  =  5k 
muhiturn  pot. 


RI  and  R2  be  at  least  as  accurate.  I  used 
1%  resistors  for  these  resistors.  The  ver- 
satility of  the  LM3914  will  become  ap- 
parent wlicn  we  look  at  the  operation  of 
the  circuit  in  more  detail. 

U2  is  a  NiCd  fast  charger  IC  made  by 
MAXIM.  It  is  designed  to  pennit  rapid 
chafging  of  NiCds  wiihoui  overcharging 
them.  U2  runs  in  either  a  fast  chaige  mode 


Choose  V  lo,  V  hi,  II;  then 
calculate  resistors: 


R3=  1.28/11 


Rl  =Vlo/(l1  +  .075) 


R2'  =  (V  hi  -  V  lo)/(l1  +  .075) 
This  is  a  temporary  variable  to 
make  calculating  R2  easier. 


R2  =  R2'*  10/(10 -R2') 


11  is  in  milliamps 


R1,  R2,  R2',  R3  are  in  k  ohms 


V  hi,  V  lo  are  in  volts 


J 


Tabh  1.  Equations  to  select  resistors  for  a 

voltage  range* 


cr  the  trickle  charge  mode.  When  it  is  con- 
nected to  a  battery  il  senses  the  voltage  at 
pin  2  and,  if  it  is  greater  than  1 ,4  volts  (.35 
volts  per  cell),  U2  will  enter  the  fast  charge 
mode.  This  lower  limit  of  1 A  volts  pre- 
vents U2  from  putting  a  large  amount  of 
current  into  a  possibly  defective  battery 
pack.  The  fast  charge  current  (I)  is  set  by 
Rsensc  (I  =  ,25/Rsense),  I  sel^led  a  250 
milliamp  charge  rate  which  wiU  Mly 
charge  AA  batteries  in  three  to  four  hours. 
When  U2  determines  that  the  batteries  are 
charged,  it  will  switch  to  a  trickle  charge 
so  as  not  to  overcharge  them.  The  trickle 
rate  is  about  40  mA.  U2  determines 
when  the  batteries  arc  charged  by  using 
a  method  called  voltage  slope  detection. 
When  a  NiCd  is  fully  charged,  the  voltage 
will  stop  rising  and  actually  drop  a  small 
amount  before  it  again  starts  to  increase 
due  to  overchaiging.  U2  will  detect  a  volt- 
age drop  of  as  little  as  2.5  millivolts  and 
use  it  to  terminate  the  fast  charge.  As  a 
safely  precaution,  U2  will  also  keep  track 
of  the  charging  time  and  if  a  negative  volt- 
age slope  is  not  detected  within  a  set  pe- 
riod of  lime  (four  and  a  half  hours  for  our 
circuit)  it  will  realize  that  there  is  a  prob- 
lem (the  battery  should  have  been  fully 
charged  in  less  than  4  hours)  and  will  ter- 
minate the  fast  charge  lo  prevent  further 
damage  to  tte  baueri^* 

The  rest  of  the  circuit  is  best  understood  by 
looking  at  what  happens  when  a  discharge 
cycle  is  started  with  the  dischaige  button. 


Use  it  like  a  cellulai  phone 

Jin  JWordaiito 
Aatopateli 
packed  with 
Incredible 
features!!!! 

Recniirements  Only  $109.00 


Telephone  line 
1 2v  Power  Sttpplj 


1 
2 

3j  Z  dual  band  transceivere 
4)  A  radio  nuciophone  connector  tltat  fita 
TDur  transofllver 

Antemattc  CW  Identifier 

(The  Autopatch  will  automatically  send  call 
signs  in  CW  when  activated) 

Programmable  time  out 
function 

(If  you  accidenlally  get  out  of  range,  the 
autopatch  will  time  out  ai\d  hang  up  the 
phone  hue  J 

User  selectable  passurord 

(Select  personal  password  up  to  9  digits  lo 
activate  your  autopatch) 

Reverse  patch 

(If  you  choose  so,  it  will  page  you  when  your 
phone  rings) 

Adfustable  Volume 
Easy  installation 
Compact  size  l''>c3-3/8"x5/8' 


Learn  code  faster  and  easier 
Better  than  code  tapes 
Take  it  anywhere  to  practice 
Light  weight  and  compact 
Ideal  for  beginners  to  advance 

*Selecrtable  code 
rates  3-33  wpm 
•User  friendly  menu 
*PIays  Standard 
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•PJays  contmuous 
ftesh  random  code 

*  Selectable  random 

character  playing 
♦Runs  30  hours 

on  a  9  volt  banerv 
*Si2e  2  3/8X4.5x1 

*  Continuous  newly    *One  year  warranty 

generated  QSO  (like  the  general  exam) 


Onlf  $69.99 


Six  Modes  of  Operation 


1 

3 


4; 

5 

6 


Continuous  Fresh  Random  Code 

Test  for  Copying-  Random  Code 

Plays  ContmnouB  Kew  QSO  or  BaMckUy 

ft  Gonvermtlon  Between  Two  People 

S«l«otabl«  R&ndom  Cod^ 

Interactive  Code  Trainiag' 

Playing-  Random  Word* 

^&^^jC6  Plud.  pocket  Mo^i^ 

Deluxe  code  trainei  is 
IDce  the  Uldmale  except 
no  LCD  display  $44.39 

Sia^tJci^  Plu4- 

Standard  code  trainer  is 
like  the  Deluxe  except 
no  internal  speaker 
no  selectable  randoni  code  |29«99 
Plus  options  \\\d  assessones  available 

c<Mi«  Trainees 


#oltware  m^^rmskm,  Tet  caa  flt&I  SI  tB 


Visage  accepted  Add  $6  Efh  +6.23%  In  TX 

Computer  Aided  Technology,inc. 
4S25  Production  Drive,  Dallas,  Texas  75236 
Phone:  214-350^0888 


CIHCLE  276  ON  READER  SEFWfCE  CARD 


Q4  is  a  silicon  contrDlIed  reciificr  (SCR) 

which  is  nomially  ofl^  It  is  Lumed  on  when 
the  discharge  button  is  pushed  and  the  gate 
(G)  is  pulled  high.  Once  turned  on,  an 
SCR  will  let  currcnl  lluw  from  its  anode 
(A)  to  its  cathode  (K)  and  it  will  continue 
to  do  so  until  this  current  goes  to  zero.  It 
will  then  ium  itseti'  olf,  and  stay  i>rr.  until 
the  push-bulloii  is  pushed  again.  In  our  cir- 
cuit if  the  collector  of  Q 1  is  turned  on  and 
the  SCR  is  on,  cuirenl  wil]  be  able  to  flow 
from  Ql  through  R5  and  R6  to  ground. 
This  currcnl  will  cause  a  positive  voltage 
on  Lhe  base  of  Q3,  turning  it  on.  Turning 
on  Q3  creates  a  discharge  path  tor  the 
NiCds  thniugh  RL,  LEDl  will  also  turn 
on,  showing  thai  discharge  is  occurring.  In 
order  to  stop  this  discharge,  it  is  necessary 
to  turn  off  the  SCR — here  is  whem  some  of 
the  versatilily  of  U 1  is  seen. 

As  the  buttery  discharges,  ihc  lower 
voltage  will  cause  voltage-indicating 
LEDs  to  turn  off  one  at  a  time  from  right  to 
left.  WTien  the  voltage  drops  below  our 
minimum  3.4  volts  all  the  LEDs  will  be 
turned  off  and  discharge  is  stopped  by  Ql 
which  monitors  the  current  to  the  LEDs  of 
Ul .  As  U>ng  as  an  LED  is  on.  current  will 
How  through  R4,  and  Q 1  will  be  turned  on 
due  to  the  emitter*k>basc  voltage  drop 
across  R4.  As  soon  as  all  LEDs  are  off,  the 
R4  cumcnt  gcx^s  to  zcm  and  Ql  (urns  off. 
With  Ql  shut  off.  the  current  flowing 
through  Ihe  SCR  stops  and  il  shuts  off. 
With  no  current  flowing  through  R5,  Q3 
shuts  off  and  ihc  discharge  cycle  ends. 


Pin  2  and  pin  12  of  U2.  the  MAX713, 
meastire  the  voltap:e  across  Q3.  During 
discharge  Q3  is  turned  on,  so  the  voltage 
across  il  is  small  Reciill  that  the  internal 
circuit  uf  U2  prevents  it  from  going  into  a 
fasi  charge  state  if  the  voltage  at  pin  2  is 
less  than  L4  volts.  U2  will  be  in  a  trickle 
charge  mtxle  passing  about  40  mi  11  lamps. 
This  current  also  flows  through  RL  and 
must  be  accounted  for  in  setting  the  value  | 
of  RL.  When  the  discharge  cycle  is  done 
and  Q3  turns  off.  pin  2  of  V2  sees  the  no 
load  voltage  of  the  NiCds  (3.4  volts  in  this 
case)  and  it  initiates  the  fast-charge  cycle. 
Battery  voltage  will  rise  rapidly  for  a 
while,  and  Ul  will  display  this  voltage 
change  as  LEDs  start  to  turn  on  again.  But 
even  though  die  LEDs  turn  back  on,  Q3 
will  not  Stan  another  discharge  cycle,  he- 
cause  the  SCR  has  been  turned  off  and  it 
cannot  turn  on  again  until  it  is  manually 
restarted  hy  pushing  the  discharge  button. 

During  the  fast-charge  cycle,  the  battery 
voltage  will  soon  rise  above  5.6  volts 
which  is  the  upper  range  set  for  the  volt- 
nneter.  To  monitor  this  higher  voltage  it  is 
necessary  to  shift  the  range  of  the  voltme- 
ter. This  is  done  automatically  by  Q2  (a 
MOSFET}.  During  trickle  charge,  the  fast- 
charge  indicator  (pin  8)  of  U2  is  in  a  high 
impedance  state  so  the  gate  of  Q2  is  held 
high  by  the  Ik  pull-up  msisuir  (R7) 
through  LED2,  This  turns  on  Q2.  which 
shunts  part  of  Rl  (RIB),  giving  a  lower 
voltage  at  pin  4  and  pin  6  of  Ul,  since  only 
RIA  is   in   the  voltage-setting  circtiit. 


+  V  power 
Battery 
to  be 
tested 


>?  R3 


10k 


R2 


K^ 


Rl  <  1% 


V- 


Fig,  3.  The  Tiny  Fitness  Tester  schematic,  Rl  =  IWk  /%.  R2  =  549  /%.  R3  =  5k  pof\ 
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During  fast  charge,  pin  8  of  U2  goes  low 
to  turn  on  the  fast-charge  LED  indicator. 
This  also  shuts  oft"  Q2,  and  now  RIB  is 
added  to  the  voltage  level  circuit  of  Ul  and 
both  Vlo  and  Vhi  will  be  shifted  higher  by 
an  amoimt  equal  to  I^RIB.  I  set  my  higher 
range  to  be  between  54  and  7_6  volts. 

Charsinii  current  flows  tt)  the  NiCd  bat- 
tery  through  pass  transistor  Q5.  The  con- 
UdI  voltage  at  pin  14  of  U2  adjtists  the 
base  current  t)f  Q5  to  maintain  a  constant 
current  flow  to  the  battery.  Q5  must  be  a 
transistor  cajxihlc  of  handling  at  least  the 
amount  of  current  that  the  fast  charge 
cycle  is  set  for  (250  milliamps  in  our  case). 
More  importantly  in  designing  the  circuity 
it  is  necessary  to  deiemiine  the  p(>\\  cr  loss 
in  Q5. 1  initially  powerKl  my  H&FC  from 
a  12-volt  power  source.  With  a  current  of 
250  niA  to  my  four  NiCd  cells,  the  power 
dissipated  in  Q5  was  ( 12-4)^^.25  =  2  watts. 
1  chose  a  TIP32  for  Q5.  which  is  capable 
of  handling  this  power  with  a  good  heat 
sink,  but  1  ft>und  even  though  I  had  a  heat 
sink  on  the  minsiston  it  got  quite  ht>i.  I  de- 
cided to  use  a  9-volt  n;;gulutt)r  to  leduce 
the  power  dissipated  in  Q5  to  (94)*. 25^ 
L25  watts.  The  regulator  dissipates  the 
rest  of  the  heat  (12-9)^.25=75  w^atts.  With 
heat  sinks  on  both  Q5  and  the  regulator, 
they  both  stay  cool  during  operation. 

The  Health  &  Fitness  Center  is  a  tiseful 
pmjcct  by  itself  but  by  building  2  more 
simple  circuits  using  the  LM3914  even 
more  benefits  can  he  realized. 

The  NiCd  Personal  Fitness  Advisor 
(PFA) 

Identify inc  w^ak  cells  within  a  battery 
pack  requires  a  voltmeter  capable  of  accu- 
rately measuring  the  voltage  of  individual 
cells.  If  a  baliery  has  a  high  internal  resis- 
tance, it  should  be  most  obvious  when  the 
battery  is  under  a  load.  1  added  a  mtxlilled 
version  of  the  LM39 14  to  my  H&FC  to 
let  me  check  indiv  idual  cell  voltages  dur- 
ing discharge  and  chaise,  to  see  if  any  are 
acting  strangely. 

Fig-  2  shows  the  circuit  for  my  PFA.  I 
wanted  tOO  mV  accuracy,  but  also  wanted 
to  be  able  to  test  the  voltage  of  a  weak  bat- 
tery, both  during  discharge  and  fasL  charge. 
During  discharge  a  weak  battery  is  apt  to 
be  at  a  much  low  er  voltage  than  the  other 
cells,  so  I  set  the  lower  limit  to  0  volts. 
During  last  charge  I  wanted  to  be  able  to 
mettsure  to  2  volts  becatise  a  cell  with  a 
high  internal  resistance  might  get  this 
hi  eh.  Note  that  one  of  the  safety  features  of 


ibe  MAX713  is  thai  il  limits  its  charging 
voltage  to  2.0  volts  per  cell  as  a  safely  pre- 
caution. With  healthy  batteries  no  cell 
should  be  near  Ihis  high  value. 

To  be  able  to  incasure  a  range  of  2  volts 
and  still  have  the  accuracy  I  wanted,  1 
made  the  PFA  a  two-range  voltmeter  simi- 
lar to  the  one  in  the  H&FC.  When  the  SW2 
shorts  Rl  [he  tower  range  is  0  and  the  up- 
per is  1  volt.  When  SWl  is  open,  Rl  sdds 
1  volt  to  the  lower  range  and  the  PFA 
measures  from  1  to  2  volts. 

Notice  one  other  difference  in  ihis  cir- 
cuit. The  LM3914  measunes  voltage  rela- 
tive  to  its  ground.  But  in  a  multi-balterj 
pack  only  one  battery  has  its  cathode  at  the 
system  ground.  To  measure  the  oihcr  bat- 
teries, the  ground  lead  of  the  LM3914  is 
actually  at  the  potential  of  the  battery  cell 
below  it.  This  causes  a  small  additional 
cuirent  to  flow  through  ihis  cell,  but  I  have 
set  R3  in  my  PFA  so  thai  its  total  current  is 
only  about  10  mA.  This  curneni  does  not 
disturb  the  system  and  the  PFA  has  no 
problem  getting  accurate  readings  of  all 
ceDs.  It  is  also  why  I  used  a  manual  switch 
for  SW2  instead  of  connecting  it  to  U2. 

The  NiCd  Tiny  Fitness  Tester  (TFT) 

A  third  version  of  the  LND914  lets  me 
aocuraiely  measure  the  baiieries'  voltage 
in  the  field  when  the  H&FC  is  not  avail- 
able. It  is  the  four-cell  version  of  the  Tmy 
Tic-Tac  Tester  I  described  in  an  earlier  73 
project  {73,  March  1996),  I  buill  my  tester 
in  a  breath  mints  box,  v^^hich  makes  it  very 
portable— it's  small  and  needs  no  power 
souice  because  it  gets  its  power  from  the 
battery  it  is  measuring.  1  carry  mine  in  my 
shirt  pocket  and  I  can  test  my  batteries 
anywhere  quickly.  With  it  I  can  avoid  the 
embairassment  of  having  my  batteries  run 
down  at  a  critical  time. 

Kg,  3  shows  the  TFT.  Because  the  mea- 
sured voltage  must  be  at  least  L5  volts 
lower  than  the  supply  voltage,  I  use  a  volt- 
age divider  to  halve  the  voltage  to  pin  5, 
One  of  the  considerations  in  this  version  is 
lo  minimize  power  consumption  frtim  the 
battery  being  measured.  This  is  done  by 
selecting  R3  to  minimize  the  current  out  of 
pin  7.  This  current  not  only  sets  the  volt- 
meter ranges  as  we  discussed  above*  it  also 
cootrols  the  current  through  the  LEDs. 
LED  current  is  controlled  by  the  LM3914 
to  be  10  times  the  current  out  of  pin  7 
(that's  why  you  don't  need  any  resistors 
to  protect  the  LEDs).  For  my  tester  I  set 
R3  at  2.5k,  which  giv^  an  LED  current 
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of  5  mA,  and  a  total  current  draw  of 
about  10  mA, 

Building  this  project  for  a  different 
number  of  ceUs 

These  three  easy-lo-bui!d  projects 
will  help  you  get  maximum  life  from 
your  NiCds  because  you  can: 

•  Measure  your  NiCd  batteries' 
voltage  accurately 

•  Fast  charge  ihem  safely 

•  Discharge  Lhem  correctly 

•  Look  for  weak  cells 

•  Check  them  in  die  field 

I  have  discussed  only  the  four-cell 
circuh  that  1  built,  but  it's  easy  to 
modify  the  design  to  accommodate 
many  different  battery  configin^ons. 
Table  1  shows  the  equations  needed  to 
modify  the  LM3914  for  different  volt- 
age ranges.  Note  that  for  maximum  ac- 
curacy, il  is  necessary  to  consider  the 
resistance  of  the  internal  voltage  divider 
of  U2  and  ite  additional  current  from 
pin  8  needed  for  the  voltage  reference 
{-75  microamps).  TheARRL  Handbook 
discu5se.s  programming  the  MAX713  for 
diflerent  conditions;  it  can  be  set  to  charge 
one  to  16  cells,  and  for  a  pmgmmmin 
lime  of  22  to  264  minutes. 


1 


CJHCLE  99  OM  READER  SEflVICE  CARD 


Great  Books! 


\d\o  Monitoring 

The  How^To  Guide  jj  .^kip"  Arey 

HEW  for  1 997  WBIGHA 

The  complete  hands*on  guide  lo  ihe  world  of 
radio  communication,  including  fnediumwave^ 
short wuve^  VHF/UHF  scanning,  and  mure! 
This  remarkabte  just -published  hook  is  tKe  best 
scanning  and  monitonng  manual  avaiiablel 

"This  compkte  how-to  gwide  should  grace  the  shelf 

of  anyone  in  the  radio  hobby," 

Rkhdrd D*Angeht  Chaittnan 

Ais&ciati&n  ojNortit  American  Radio  Clubs 

"Skip  cov«r!$  it  all,  from  DC  to  da> light,. 
A  comprehensive  cfiurse  on  in ( em' p ting  and 
documenting  radio  siignals.  HigtUy  rccomnu'ndcd!" 
Biit  Cht^k 

"The  most  complete  and  useful  book  of  monitoring 
infonnation  a%ailabie«"  Paul  Sweafingen^ 
Publisher,  DX  Sews  ^  g^ 

A  Belection  of  the        H  "^ 

McGraw-Hill  Bectronlce  Book  Club 
ISBN  1-56866^101-0       344  piig2S,$  19.95 


ULTIMATE  SCANNER 

Scanner  (DttdificatK^ns  J  «!•'  ch««fc 

8y  fit  maiterof  $ctnr>ef  mods,  Editor  of  WofUj  Scamng  Report 


240  ppjarec  formal, 

im5 


'A  tm\  unafftakiw...8(gtont3m'  limtim  Twrn 


www.electriciti.com/-ipgbooks 


inuth  Publishing  Gmup  U.  MO/chech  via  maiL  or 

3368 Governor Oriv&.  Suile?73S  ,,,  ..Ml^  *"^" 

SSTi  Diego  CA  921 22  800-546-6707 lordefsl 


CIRCLE  174  ON  READER  SEftVICE  CARD 

73  Amateur  Radio  Today  •  June  1997   39 
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The  "Cobra"  Antenna 


It's  got  a  more  powerful  bite  than  the  ''Rattlesnake/' 


Raymond  A.  Cook  W4JOH 

606  Georgia  Avenue 

ValdostaGA31602 


Gene  Rhodes  W4FNY,  my  friend 
for  more  than  fifly  years,  has 
striven  all  the  time  Tve  known 
him  toward  ihe  uiiimate  anienna.  For  the 
past  several  years,  he  had  used  what  he 
called  his  "Raulesnake"  antenna, 
which  Iransmiltcd  an  excellent  signal 
from  De  Leon  Springs,  Florida.  Re- 
cently he  moved  to  Orange  City,  ahoLit 
seventeen  miles  from  his  previous 
QTH.  Inexplicably,  his  "Rattlesnake" 
did  nut  perform  as  well  as  it  had  at  De 
Leon  Springs, 

He  said  he  ihoughi  the  ground  sys- 
tem there  was  better  so  I  suggest* 
ed  thai  he  run  a  heavy-gauge  ground 
wire  back  to  his  old  QTH.  After  some 
reflection,  that  solution  was  deemed 
impractical. 

After  weeks  of  frustration,  he  lold  me 
he  wished  thai  he  could  dream  up  some- 
thing better  He  likes  to  operate  160 
meters,  as  well  as  the  other  bands,  but 


his  support  poles  were  only  140  feet 
apart.  Then  one  nighi,  about  2:00  a,m,, 
I  awoke  from  a  fitful  dreatn  with  an 
idea  buzzing  around  in  my  brain:  Why 
couldn't  the  extra  footage  needed  for 
160m  be  made  up  by  using  in  series 
!he  three  wires  (one  white,  one  bare, 
one  black)  in  Romex™  cable,  the  non- 
meiallic-sheathed  cable  used  in  house 
wiring? 

I  chose  14'gauge  wire  becaase  of  its 
lightness  and  tow  profile  against  the 
background  of  sky  and  trees. 

This  arrangement  gives  a  flatlup 
length  of  420  feel,  certainly  ample  for 
160m.  I  hud  no  idea  exactly  what  would 
h:ippen  regarding  impedance  and  fre* 
quency  with  the  leads  folded  back  upon 
themselves,  but  in  our  desperation,  it 
seemed  worth  trying.  The  flaiiop  dimen- 
sions and  lead-in  length  were  simply 
dictated  by  the  limitations  at  Gene's 
QTH. 


With  the  help  of  two  fellow  hams. 
Gene  got  busy  acquiring  the  components 
and  getting  the  antenna  up.  The  follow- 
ing day  he  fired  up  on  75  meters  for  our 
regular  schedule,  after  determining  thai 
his  antenna  gave  him  a  1:1  standing 
wave  ratio  on  all  bands.  Lo  and  behold! 
His  signal  now  was  very  strong  (S9+)  in 
spile  of  the  fact  that  he  was  running  only 
his  exciter.  Switching  hack  and  forth,  he 
got  greatly  improved  reports  over  the 
"Rattlesnake"  from  all  who  called  in.  1 
urged  him  to  try  the  antenna  using  his 
linear  aniplilier,  but  he  was  afraid  the 
high  power  might  puncture  Ihe  insula- 
tion of  the  Hattop  leads  lying  so  close  to- 
gether. Finally,  after  several  days,  he 
held  his  breath  and  turned  on  the  high 
power.  What  a  beautiful  signal — 
S9+30 — and  no  arc-t>ver!  He  immedi- 
ately started  calling  the  antenna  the 
"Cobra,"  because  it  had  a  much  more 
powerful  **bite"  than  the  "Rattlesnake;* 


70  feet 


mmw 


75-120  Feet 
Adjust  as  needed 

for 
Low  S.W.R 


3<l 


«^a 


70  feet 


MM. 


BIACK 


^BL 


•wax® 


To  Tuner 


Small  Plexiglas  plate, 
cut  and  drilled 

"450  Ohm  Ladder  Line 


Fig.  1  .The  von  fi juration  for  the  "'Cobra" 
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I  then  erected  a  "Cobra**  at  this 
QTH,  using  an  Alpha  linear,  with  the 
same  results — because  1,  too,  wanted 
to  gel  on  160m,  My  previous  antenna 
flattop  was  108  feet  long  using  traps. 
Enmiett  Bishop  W4JVI  of  Athens 
GA,  who  regularly  calls  in,  became 
excited  about  trying  the  Xobra."  He 
had  been  using  two  separate  antennas 
of  standard  design,  but  his  signal 
was  often  so  weak  (even  with  the  lin- 
ear) that  Gene  and  Lloyd  Goodwin 
W4FFD,  in  central  Florida,  could  hear 
him  faintly,  or  not  at  all,  at  thai  time  of 
day  on  75  meters. 

After  a  few  days,  Emmett  called  in 
using  his  new  Xobra."  His  signal  was 
S-9  with  the  exciter  only,  a  far  stronger 
signal  than  he  previously  had  using 
both  exciter  and  linear.  Gene  and  I  had 
checked  the  antenna  out  on  other  | 
bands  with  excellent  results,  but 
Emmett  had  not  yet  had  the  opponu- 
nity  to  do  so.  This  setup,  of  course, 
requires  the  use  of  a  tuner  for  low 
SWR  and  efficient  operation  on  all 
bands. 

Some  of  our  more  skeptical,  and  per- 
haps knowledgeable,  friends  have  ex- 
pressed concern  about  impedance, 
power  rating,  wave-cancellation,  etc. 
All  that  we  can  offer  as  an  answer  is 
the  slogan  used  for  many  years  by  the 
Packard  Motorcar  Company:  "Ask  the 
man  who  owns  one," 

For  years  I  have  used  the  individual 
wires  in  three- wire  conduit  for  anten- 
nas* At  ten  cents  a  foot,  it's  three  hun- 
dred feet  of  antenna  for  ten  dollars, 
or  three  cents  per  foot  for  the  separ- 
ate wires.  Why  not  try  this  antenna? 
As  Gene  says,  "I'm  just  tickled  pink 
with  the  *Cobra."*  Perhaps  you  will 
be, too. 
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There  has  t>cen  i>ne  shack  accessory  I 
have  been  longing  lo  own  since  I 
got  rid  of  my  tube  rig — an  automatic 
aittenna  tuner  I  was  very  excited  to  get 
hold  of  a  solid  state  r'm  and  not  have  to 
load  up  the  transmitter  when  changing 
bands.  I  have  to  admit  it:  1  may  be  set- 
ling  older  (and  lazier),  but  I  never  got 
much  enjoyment  out  of  fiddling  with  a 
bunch  of  knobs  every  lime  I  changed 
bands.  My  Ursi  atlcmpl  al  handling 
this  problem  was  to  gel  mostly  reso- 
nant antennas,  1  have  a  five-band  quad, 
a  seven-band  vertical  and  a  resonant 
dtpole  for  160  meters.  I  found  early  on 
that  using  my  quad  and  a  manual  tuner 
I  could  also  work  30,  40  and  80 
meters.  Not  only  could  I  work  them, 
but  I  seemed  lo  do  quite  welK  The  ver- 
tical also  worked  welL  but  on  40  and 
80  you  really  need  a  tuner  to  go  from 
one  end  of  the  band  to  another. 

My  next  attempt  at  handling  the 
problem  of  having  to  mess  with  a 
bunch  of  tuning  knt>bs  was  lo  gel  hold 
of  an  older  solid  state  tuner  with  a 
built-in  automatic  tuner.  I  ordered  tl, 
used,  by  mail.  The  rig  worked  great,  I 
really  loved  it,  but  the  tuner  didn't 
work  right.  1  managed  to  work  a  deal 
with  ihe  person  I  purchased  it  from 
and  kept  the  rig,  but  still  had  no  auto- 
matic tuner  available.  I  thought  it  too 
expensive  to  get  it  fixed,  and  even  if 
I  got  it  fixed,  I  would  have  an  old- 
er tuner  that  worked  on  only  one  of 
my  many  radios.  I  usually  have  at 
least  six  radios  on  line,  hooked  to  three 
different  antennas* 
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The  folks  at  LDO  Elecironics  solved 

my  main  problem:  They  came  out  with 
the  AT- IK  a  100-watt  automatic  an- 
tenna tuner  I  was  able  to  set  it  up  to 
have  all  my  rigs  on  line  with  all  my  an- 
tennas and  use  this  one  tuner.  It's  very 
fast  and  matches  any  of  my  three  an- 
tennas on  lO-KO,  and  the  dipoie  on  al) 
bands  I  have  tested  so  far.  It  works  for 
rigs  down  to  about  two  watts  and  has 
exceeded  all  my  expectations — and  the 
best  part  was  that  I  purchased  the  AT* 
11  in  kit  form.  The  kit  is  made  up 
of  excellent  components  and  the 
mafching  case  is  very  nice.  I  enjoyed 
putting  the  kit  together  as  much  as  I've 
enjoyed  using  the  auto  tuner. 

I  work  mainly  QRP  (low  power) 
both  on  SSB  and  CW.  I  also  love  to 
work  portable  operation.  I  recently 
purchased  a  used  Index  Labs  QRP+, 
This  great  tittle  rig  works  10-160  and 
has  memories,  SCAF  filler  and  a  built- 
in  kcyer  I  purchased  it  mainly  to  take 
hiking  in  the  Smoky  Mouniains,  I  love 
to  pack  up  a  rig,  a 
small  gel  cell  and 
portable  wire  an- 
tenna; I  hike  for  an 
hour  or  two,  and  then 
set  up  my  equipment. 
The  thought  of  a 
small,  low -power  au- 
tomatic tuner  really 
got  me  thinking  of 
how  nice  it  would  be 
to  not  have  to  mess 
with  my  old  small 
manual  tuner. 


Hallelujah! 

LDG's  QRP  Auto  Tuner  is  offered  as 
a  kit  or  fully  assembled.  I  bought  the 
kit.  irs  a  full-fcatured  tuner  ihat  can 
be  used  cither  in  automatic  mode  or 
scmi-automalic  mode. 

In  automatic  mode,  when  you  move 
around  the  band,  or  you  change 
bands  and  ihe  SWR  gets  too  high, 
the  auto  tuner  will  start  tuning.  In 
semi-automatic  mode  when  you  want 
to  re-tune,  you  simply  push  a  tune  but- 
ton. The  QRP  Auto  Tuner  uses  a 
switched  L  ctrnfiguraiion  with  256  ca- 
pacitor, 256  inductor  and  Hi/Lo-Z  set- 
tings to  provide  over  13  LOCO  tuning 
combinations. 

This  tuner  works  well  with  about 
any  coax  fed  antennas  (dipolc,  veriicaK 
beam,  etc.).  Tuning  time  has  been  im- 
proved over  the  higher  power  version 
to  between  0.1  seconds  and  3.0  sec- 
onds with  an  average  lime  of  about  1.5 
seconds. 


Photo  A-  Unasscnihled  kii. 


Photo  B.  PCB  numnted  in  case. 

The  QRP  Aulo  Twiner  uses  four  LEDs 
to  indicate  the  SWR  status.  Green  indi- 
cates that  the  SWR  ts  less  than   1.5, 

green/yellow  is  1,5-2,0,  yellow  is  2.0- 
2.5,  redyyellow  means  2.5-3.0,  red  indi- 
cates the  SWR  is  over  3.0.  There  is  a 
fourth  LED  used  to  indicate  the  tuner  is 
in  tune  mode. 

The  kit 

The  QRP  Auio  Tuner  kit  is  top  qual- 
ity in  every  sense.  There  are  a  lot  of 
soldering  joints,  but  many  of  ihcm  are 
the  same  value  component,  which 
meant  I  spent  lots  less  time  looking  for 
parts.  The  partii  came  nicely  packaged, 
and  all  parts  were  good  quality.  The 
printed  circuit  board  was  excellent,  ll 
was  clearly  marked  and  was  plated 
through  and  solder  masked.  I  got  the 
optional  case,  1  hale  to  drill  lots  of 
holes  in  a  case  when  1  am  done  building. 
The  case  oiakes  the  finished  product 
look  very  professional* 

The  instructions  were  clear  and  easy 
to  follow.  There  is  a  very  nice  parts 
overlay  diagram  that  makes  it  easy  to 


get  the  parts  in  the  correct  place.  It  is 
very  important  that  you  carefully  read 
through  the  directions  before  building. 
There  are  some  key  areas  ihat  must  be 
built  in  the  described  way  or  the  unit 
will  not  work  correctly.  The  included 
diagrams  clearly  show  you  how,  but  it 
is  very  easy  to  skim  through  the  direc- 
tions and  not  catch  key  details.  LDG 
did  a  really  good  job  with  the  instruc- 
tions, and  if  you  follow  ihcm  the  unit 
will  work  well. 

After  building  the  higher-powered 
version  I  opted  to  proceed  a  little  dif- 
ferently from  the  directions — how- 
ever, I  followed  every  step  exactly 
according  to  the  cautions  in  the  direc- 
tions. I  wound  all  the  coils  first.  The 
directions  for  this  were  easy  to  follow. 
You  will  want  to  note  the  provided  fig- 
ures (Fig,  2,  Fig,  3*  Fig,  5  of  the  in- 
structions) to  make  sure  you  wind  the 
coils  correctly.  Note  that  with  the  first 
four  coils  you  go  through  the  toroid 
from  the  back,  because  the  coil  wind- 
ings are  all  on  the  bottom.  L5-L8  you 
start  from  the  front.  You  wind  them  all 
in  a  clockwise  direction.  If  you  wind 
them  wrong  they  will  not  fit  correctly 
in  the  board.  You  don't  solder  these 
until  later.  I  like  this  approach.  1  find  I 
usually  wind  coils  much  better  at  the 
beginning  of  a  project  than  when  the 
whole  board  is  ready  to  go  and  all  you 
need  to  do  is  finish  the  coils.  Aisu, 
please  note  the  L8  is  a  double  toroid. 
It  uses  toroids  and  you  wind  the  wire 
around  both  of  them — clearly  ex- 
plained in  the  instructions,  but  if  you 
tend  not  to  read  directions  completely, 
as  I  have  sometimes  done,  you  might 
miss  this.  The  winding  of  the  toroids 
must  be  done  as  described  in  the 
instructions. 

Next,  the  directions  tell  you  to 
mount  parts  on  the  board  starting  from 


Photo  C,  Franf  view. 
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ihe  components  ihat  are  closesl  lo  the 
board,  I  usually  like  this  approach. 
With  ihis  project  there  are  some  holes 
that  are  very  close  together  and  it 
wouldn't  be  too  hard  lo  accidentally 
nil  I  he  nearby  hole  with  solder  For 
this  reason  I  started  with  the  compo- 
nents under  the  bollom  row  of  relays. 
If  you  look  al  this  section  there  really 
are  sets  of  three  components  that  re- 
peat across  the  board.  There  is  a  Ik  re- 
sistor a  0.01  capacitor  and  then  a 
2N3904  iransisior.  I  stuffed  these  in 
ihe  board  and  soldered  in  sets  of  three, 
checking  each  set  before  proceeding.  I 
followed  the  rest  of  the  directions 
pretty  much  as  they  were  stated. 

Once  you  have  placed  and  soldered  all 
the  parts,  you  test  the  unil  without  the 
processor  chip  installed.  The  chip  b  the 
most  expensive  component,  so  1  liked 
this  idea.  You  need  only  check  for  +5 
volts  on  the  output  of  the  78L05  regula- 
tor If  the  volts  look  good  and  the  unil 
isn't  pulling  loo  many  amps  you  slick  in 
the  chip  and  turn  on  ihe  power.  If  ev- 
erything is  OK.  all  the  LEDs  blink 
once  to  let  you  know  the  unit  has 
checked  itself  out. 

The  alignmeni  of  the  unit  is  very 
simple.  You  only  need  a  voltmeter 
You  simply  apply  5-10  watts  into  the 
unil  and  zero  the  voltage  using  a  vari- 
able  capacitor.  Once  this  is  done  you 
set  both  I  he  forward  and  reverse  volt- 
age to  2.5  volts  at  the  specified  test 
points.  The  whole  process  can  easily 
be  done  in  a  few  minutes.  After  I  got 
done  with  the  alignmeni  and  was 
pretty  sure  things  were  doing  what 
needed  to  be  done,  I  slued  down  the 
first  four  coils  as  suggested  and  also 
put  a  dab  of  epoxy  on  the  LEDs  lo  hold 
them  firmly  in  place.  I  (hen  put  the 
case  top  on. 

Testing  the  tuner 

1  took  the  little  QRP  Auto  Tuner 
over  lo  my  workbench  and  took  my 
connections  off  the  tuner's  bigger 
brother,  the  AT- 11,  and  prepared  for 
testing,  using  a  small  12V  gc!  cell  for 
power.  My  workbench  setup  allows  me 
to  choose  any  of  six  transceivers  and 
match  ii  with  any  of  my  three  anten- 
nas. For  initial  testing  I  used  my  160 
meter  dipole,  my  Gap  vertical,  and  my 
Lightning  Bolt  2-e!emenL  5'band  quad 
(10*20  meters). 
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fjused  five  watts  and  keyed  up.  The 
QRP  Auto  Tuner  was  set  on  automatic 
mode*  so  that  %vhen  you  key  up,  if 
there  is  an  SWR  mismatch,  the  tuner 
activates.  The  relays  clicked  for  less 
than  one  second  and  matched  the  160 
meter  antenna  for  40  meter  operation, 
I  was  able  to  tune  this  dipole  (resonant 
al  about  1 .  850)  to  all  amaleur  bands. 
The  tuner  also  tuned  the  Gap  vertical 
to  all  bands,  including  160  meters.  Il 
tuned  the  quad  to  all  bands  down  to  80 
meters.  I  played  with  the  unil  and  if 
the  SWR  was  less  than  1.5:1,  I  was 
able  lo  use  the  capacitor  and  inductor 
switches  to  get  the  SWR  pretty  much 
down  to  close  lo  1:1* 

X-treme  test 

This  is  the  kind  of  a  stor>^  I  live  to 
telK  My  goal  in  building  LDG's  QRP 
Auto  Tuner  was  to  be  able  to  use  it 
with  a  small  dipole  I  use  when  I'm 
hiking.  The  antenna  has  been  cui  to  be 
a  resonant  dipole  that  covers  the  20- 
meter  band,  I  used  a  six-by-six  inch 
piece  of  Plexiglas^^*  as  my  center  insu- 
lator (and  wire  holder),  I  used  small 
cloth-wrapped  stranded  wire  thai  tends 
to  be  kink-resistant  for  the  antenna. 
For  the  coax  1  used  very  small  RG- 178 
coax.  Both  legs  of  the  antenna  and  the 
coax  wind  nicely  around  the  Plexiglas 
while  I  am  hiking  and  allow  me  to  sei 
up  the  antenna  very  quickly  when  I 
arrive  al  my  destination, 

I  took  the  antenna  and  set  it  up  in  the 
middle  hallway  of  my  house,  the  worst 
in-lhe-house  kication  I  could  think  of 
The  antenna  was  hung  approximately 
four  feet  off  the  floor  with  the  wire 
jusi  draped  over  two  doors.  I  brought 
the  coax  into  the  shack  and  hooked  il 
up  to  my  TenTec  Argosy  II.  I  powered 
the  Argosy  with  a  small  gel  cell  and 
was  in  QRP  power  range. 

The  weather  here  in  Tennessee  was 
awful^heavy  rains  and  severe  thun- 
derstorms. The  bands  were  horrible, 
with  lots  of  sialic  crashes  and  not 
many  stations  on.  I  went  llirough  the 
bands  from  80  to  20;  the  only  stations 
1  heard  were  on  40.  I  keyed  the  trans- 
mitter and  tn  less  than  one  second  the 
dipole  was  tuned.  I  looked  around  for 
a  while  for  a  station  calling  CQ.  I  fi- 
nally came  across  Dan  K9EUV,  in 
Mishawaka.  Indiana,  He  was  a  599, 
and  gave  me  a  339  report.  1  admit  we 


( 


didn't  have  a  long  QSO,  and  he  did 
have  trouble  copying,  but  we  ex- 
changed calls,  names  and  QTHs.  Con- 
sidering the  power  I  was  using  and  the 
antenna  strung  up  in  the  middle  of  my 
house,  1  still  have  no  idea  how  I  got 
out. 

I  checked  the  SWR  on  20  meters 
with  my  MFJ  antenna  analy/er.  The 
SWR  in  the  house  was  over  5: 1  to  start 
with.  The  Utile  QRP  Aulo  Tuner  had 
no  problem  tuning  the  twenty  meter 
dipole  on  10,  20,  30,  or  40  meters,  Il 
tuned  each  of  these  bands  in  less  than 
one  second.  I  am  really  looking  for- 
ward lo  taking  Uiis  tuner,  my  QRP+, 
and  the  dipole  hiking.  Fm  sure  Til 
have  no  problem  once  I  gel  on  top  of 
the  mountain.  This  auto  tuner  is  much 
smaller  and  lighter  than  the  manual 
tuner  Fve  used  in  the  pasL 

Bottom  line 

I  am  very  impressed  and  more  than 
satisfied  with  this  tuner.  The  QRP 
Aulo  Tuner  tunes  more  quickly  than 
the  AT- 11  version  in  all  tests  I  have 
performed.  Il  was  a  great  kit  lo  build 
and  it  works  fantastically. 

To  order,  contact  LDG  Electronics, 
1445  Parran  Road,  St,  Leonard  MD 
20685.  Phone  (410)  586-2177;  lldg@ 
radix. net]  or  fhtip//www.radi\.net/-ldg], 
or  send  $100,00  for  the  kit,  plus  $6,00 
shipping  (US  and  Canada)  lo  LDG*s 
sales  depanmcni  ($125,00  plus  $8.00 
for  the  kit  sviih  enclosure;  $159  plus 
$8  shipping  for  the  already-assembled 
model}. 


Specifications: 

•  Size:  4.4  x  43  x  0.6 

•  Weight:  4,2  oz. 

•  Configuration:  Switched  "L" 

network 

•  Inductor  range:  20  pH 

•  Capacitor  range:  2700  pF 

•  Tuning  rime:  0.1  to  3  seconds,  L5 

average 

•  Current  consumption;  10  to  190 

niA,  75  mA  average 

•  Voltage  requirement:  1 1  to  14  volts 

•  Microprocessor-controlled 

•  30.0  MHz  coverage 

•  Tunes  6  to  800  ohm  loads 

•  Power  range:  0. 1  to  10  watts 

•  For  dipole;^.  verticals,  vees,  beams 

or  any  coax  fed  antenna 

•  Kit  builds  in  2  to  4  hours  (avemge) 
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Number  45  on  your  Feedback  csrd 


ICOMIC-R100 

Communications 

Receiver 

It  may  look  like  a  scanner,  but  it  is  a  serious 
communications  receiver  with  scanning  capability. 


Breckinridge  S,  Smith  K4CHE 

1 04  Brookf ield  Drive 
Dover  DE  19901 


I  like  scanners,  but  my  wife  is  ob- 
sessed with  them.  She  has  two  in 
place  on  the  kilchen  table,  one  to  muni* 
tor  the  community  and  another  one  to 
keep  track  of  the  police  depurtmeni:>  and 
my  ham  activity.  It's  a  regular  scanner 
world  in  our  kitchen.  The  last  lime 
the  President  visited  the  nearby  Air 
Force  Base,  our  kitchen  sounded  like  a 
military  command  fx>sl, 

I  searched  ail  of  the  advertisements 
for  a  small  receiver/scanner  with  good 
sensitivity,  a  VFO,  and  an  S-meier. 
These  specifications  were  needed  for 
my  foxhunting  sessions  using  Doppler 
systems  and  conventional  directional 
fmding  antennas. 

I  had  a  tot  of  trouble  getting  some  of 
the  manufacturers  to  fess  up  on  their 
sensitivity  specifications  but  ICOM 
specs  were  clearly  stated  in  their  spec 
sheet.  So  I  ordered  the  unit  and  received 
a  small  (5,9  inches  wide,  2.0  inches  high 
and  7. 1  inches  deep)  unit  that  confoimed 
to  my  specifications,  as  well  as  featured 
a  huilt-in  20  dB  attenuator  and  a  preamp. 
Throw  in  the  wide  500  kHz  to  1800 
MHz  coverage  and  you  have  quite  a 
unit.  Yes  that  s  correct,  that's  500  kHz, 


Fhoto  A .  The  ICOM  IC-RIOO, 


which  is  down  below  the  AM  broadcast 
band,  up  to  18  GHz,  which  is  in  never- 
never  land.  Now  that's  coverage.  The 
standard  receiver  coverage  is  continuous 
and  covers  all  the  amateur  bands  includ- 
ing HF,  VHF,  UHF  up  through  1296 
MHz.  The  unit,  as  supplied,  does  not 
cover  800  to  900  MHz^ — there  is  a  spe- 
cial law  enforcement  receiver  that  can 
be  ordered  by  authorized  agencies  that 
covers  800  MHz. 

I  unpacked  the  unit  in  the  kitchen 
while  my  wife  eyed  it  from  across  the 
room.  Was  she  thinking  of  a  third  unit 
to  add  to  her  inventory?  She  doesn't 
know  about  the  predicted  frequency 
move  of  our  local  agencies  from  VHP 
to  the  higher  frequencies — I  know 
your  area  agencies  have  already 
moved  from  the  lower  bands  to  800 
MHz  or  higher,  but  I  must  remind  you 
that  I  live  in  the  technical  black  hole  of 
the  East  Coast — Delaware. 

Initial  examination 

The  first  thing  you  notice  is  the  3A- 
pound  weight;  the  unit  feels  hefty.  The 
entire  enclosure  is  steel,  not  plastic,  and 
on  ihe  rear  are  three  antenna  connectors. 
Remember,  I  told  you  that  this  is  a  seri- 
ous receiver.  Two  N  connectors  for  the 
50.0  to  905  and  the  905  to  1800  MHz 
range:  You  need  two  antennas  for 
these  ranges.  The  third  connector  is  an 
SO-239  and  is  for  the  lower  frequen- 
cies of  0.5  to  49  MHz,  The  antennas 


mSTo       RC-1000 

Computer  REPEATER 

Concepts  CONTROLLER 


•  Autopatch*  Reverse  Autopatch 

•  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  •  90'Day  Warranty 

Wired  &  Tested  w/  manual ,...  $1 99,95 

Micro  Computer  Concepts 

8849  Gifm  Tree  Ave. 
Hew  Port  Richey,  FL  34653 

813-376-6575 
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EVERY  ISSUE  OF 

73  Amateur  Radio  Today 
on  Microfiche! 

The  entire  run  of  73  from  October 
1960  throughlastyear  is  available. 

You  can  have  access  to  the  treasures 
of  73  without  several  hundred 
sounds  of  bulky  back  issues.  Our 

14x  fiche  have  98  pages  each  and 
will  fit  in  a  card  file  on  your  desk. 

We  offer  a  batten^  operated  hand 

held  viewer  for  $73,  and  a  desk 
model  for  $260;  Libraries  have 
these  readers. 

The  collection  of  over  600 
microfiche,  is  available  as  an  entire 
set,  (no  partial  sets)  for  S285  plus 
$5  shipping  (USA).  Annual 
updates  available  for  $10, 

Satisfaction  guaranteed  or  money 
^UCKfVIASTER 

6196  Jefferson  Highway 
Mineral,  Virginia  23 11 7 
540:894-5777-800:282-5628 
Internet;  info@buck.coni 
Fax  540:894-9141  CZ3 
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sLipplicJ  were  a  small  lelescoping  whip 
wiih  an  N  connector,  and  a  short  por- 
table lt)ngwire  HF  anienna.  A  tier  fur- 
ther examinmion  of  the  rear  panel  I 
(bund  Lhe  standard  2.1  mm  power 
plug.  The  center  pin  is  positive  (don't 
you  hate  it  when  they  make  the  ccnicr 
pin  negative?),  and  a  quick  check  of 
the  service  manual  tells  me  thai  the 
unit  has  reverse  polarity  protection  via 
a  diode.  There's  an  internal  speaker 
mounted  on  the  liollom.  but  the  unit 
has  an  external  speaker  jack  which  uli- 
lizes  a  3.5  mm  piug.  In  add i lion  there 
is  an  antenna  select  jack  which  uses  a 
3*5  mm  stereo  plug.  The  rear  panel 
also  .sports  an  LCD  contrast  pot  and  a 
clock  display  option  switch.  The  data 
ptate  is  riveted  to  the  chassis.  The 
power  cord  is  fused  on  both  sides 
(don't  buy  cquipmcnl  I  hat  is  not  fused 
on  both  lines — I  can  tell  you  some  hor- 
ror stories!).  ICOM  provides  a  chas- 
sis-mounted metal  cable  clamp  to  keep 
the  power  cord  secure.  The  mouniing 
bracket  supplied  is  rugged  and  secures 
the  unit  wiih  four  screws. 

The  biggest  item  on  the  front  panel  is 
the  large  2-  by  I -inch  LCD  display. 
There  is  a  no-nonsense  dimmer  button 
that  is  easy  to  activate.  The  keys  on  the 
keyboard  are  covered  with  that  magic 
rubber  and  the  function  labels  arc 
primed  on  the  rubber.  The  actual  key 
numbers  :ire  printed  on  the  front  panel. 
Key  activation  is  signaled  by  a  beep 
(which  can  be  disabled).  The  squelch 
and  volume  knobs  are  much  smaller 
than  the  large  VFO/channel  knob,  which 
is  normal -si /.cd.  Below  the  VFO  knob 
are  twtj  push'buiu>ns  which  are  labeled 
timer  and  sleep.  At  llrsi,  I  thought  "What 
a  waste  of  panel  sj>ace,"  but  these  but- 
tons are  also  labeled  DN  and  UP  and  al- 
low you  to  change  the  frequency  or 
channels  up  and  down  if  you  get  tired  of 
the  large  VFO  knob. 

Sensitivity  and  frequency  coverage 

My  first  bench  check  was  for  sensi- 
tivity. If  the  unit  doesn't  pass,  il  goes 
back.  On  two  meters  the  specs  called 
for  0.2  j^V  using  12  dB  SIN  AD,  I  mea- 
sured 0. 1  jUiV  without  the  preamp.  The 
squelch  opened  at  .07!  This  was  with- 
out the  preamp  on:  turning  on  the 
preamp  on  two  meters  did  not  really 
improve  the  12  dB  SIN  AD  sensitivity, 
but  the  S-meier  indicated  an  increase 
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in  signal  sirenglh.  The  sensitivity 
passes  and  the  unit  stays.  My  Doppler 
systems  and  other  DF  gadgets  on  my 
communications  van  are  going  to  be 
very  happy  with  this  receiver!  Further 
sensitivity  checks  on  220,  440,  906, 
and  1296  all  beat  the  specs,  bul  the 
preamp  has  to  be  on  for  the  higher 
UHF  frequencies^ — above  approxi- 
mately 500  MHz — to  meet  the  specs. 
On  its  spec  sheet,  ICOM  clearly  slates 
that  the  preamp  must  be  on  to  meet 
specs  between  50.0  and  905  MHz.  The 
preamp  ts  not  available  above  905 
MHz,  and  you  have  a  slight  rise  in  the 
12  dB  SIN  AD  specification  level  from 
0.2  ^V  to  032  )iV  on  FM  which 
results  in  the  receiver  sensitivity  being 
slightly  reduced.  I  spot-checked  the 
FM  scnsiUvity  at  1550  and  1750 
MHz  and  found  it  to  be  better  than  the 
specification  ol  0,32  |dV. 

^^Remember^  I  told  you  that 

this  is  a 
serious  receiver. 


ff 


Unit  operation 

Setting  in  a  basic  frequency  and  mode 
was  simple,  but  you  have  to  be  careful 
wiih  the  selection  of  the  mode.  It*s  easy  to 
confuse  the  wide  FM  with  the  narrow  FM. 
Wide  FM  would  be  used  on  the  FM  broad- 
cast band  or  in  the  audio  portion  of  TV 
bniudcasting,  but  not  on  two  meters,  Il 
look  only  a  moment  to  program  the  chan- 
nels, but  the  best  pan  is  that  you  can  erase 
the  channels  completely  without  resetting 
die  central  processor.  I  was  eager  to  u^'  out 
the  VFO  and  found  that  the  tuning  step 
range  of  the  VFO  was  easy  to  change.  The 
selectable  steps  are  25, 20,  12-5, 10, 9, 8, 5 
and  down  to  1  kHz.  I  was  Ux^kinu  forward 
to  the  1  kHz  steps,  which  are  need^  for 
foxhunting  when  the  fox  sometimes  shifts, 
either  accidentally  or  on  purpose,  off  fre- 
qucncy  in  small  increments.  The  mode  and 
step  setting  are  programmable  with  the 
channel  frequency  and  it's  easy  to  seleet  a 
channel  and  then  tune  up  or  down  in  small 
frequency  steps  from  the  channel  thai  is 
selected.  The  first  week  that  I  had  the  unit  I 
drove  around  towTi  tracking  down  cable 
TV  leaks  for  DF  practice.  With  the 
IC-RlOO's  VFO  it  was  a  snap.  During  my 
tour  of  the  city  1  drove  through  several  of 
our  iniemiod  alleys  and  Ibund  ilic  receiver 


"  to  be  reasonably  immune  to  overload  as 
compared  to  the  otticr  (cheaper)  scanner 
mounted  in  the  vehicle. 

More  receiver  features 

The  attenuator  is  selectable  with  a 
push*button  and  provides  approximately 
20  dB  of  attenuation.  This  is  very  usel^ul 
near  strong  broadcast  stations,  repeaters, 
and  when  closing  in  on  the  fox  during  a 
hunt*  This  feature  is  available  only  on 
the  50  MHz  to  905  MHz  range. 

The  AFC  (Automatic  Frequency  Con- 
trol) tracked  very  nicely,  I  set  the  unit  on 
the  bench  and  slowly  moved  the  signal 
generator  away  from  the  frequency  and 
the  unit  tracked  it.  Perfect  for  that 
foxbox  or  balkxin  transmitter  that  drifts 
in  frequency,  due  to  low  batteries  or 
extreme  temperature  change. 

The  antenna  selector  jack  is  k^ated  on 
the  rear  panel.  The  insUxiciion  book  was 
vague  on  this  function  bul  the  purpose  of 
this  jack  is  to  provide  a  high  or  a  low  volt- 
age logic  signal  depending  on  the  fre- 
quency that  is  being  covered.  This  logic 
signal  will  be  used  for  activating  other  an- 
tenna selectors  remoicly.  The  instruction 
manual  didn't  include  a  table  of  voltages 
but  it  was  easy  to  figure  out- 

The  unit  has  a  clock  which  can  he  dis- 
played on  the  front  panel  if  desired  and 
you  can  prt>grani  the  unit  tor  various  tim- 
ing functions.  Available  are  power  on, 
power  off,  or  a  memt>ry  select  tinier.  Yt)u 
can  have  a  oncenjnly  timer,  a  daily  timer,  a 
sleep  timer— the  list  goes  on.  The  ckxrk 
has  a  backup  battery  specilled  to  last  one 
and  a  half  years,  and  it's  fairly  easy  to  ac- 
cess the  clock  battcrv,  as  it  is  located  on  the 
main  lioard.  near  the  rear  of  the  recei\er. 
ITie  central  processing  unit  also  has  a  bat- 
tery that  has  a  predicted  life  of  live  years 
and  ICOM  recommends  that  the  receiver 
be  serviced  for  this  battery  change  as  the 
battery  is  buried  in  the  logic  board  area. 

The  S  indicator  is  a  b;ir graph  with  seven 
easy-to-rcad  segments.  It  is  a  relative  sig- 
nal strength  indicator,  and  is  not  calibrated 
in  S  units.  During  the  factory  alignment 
the  S  indicator  is  set  at  a  specific  signal 
level  in  the  80  MHz  range.  A  three-seg- 
ment signal  indication  on  VHF  is  not  the 
same  as  a  three-segment  signal  on  UHF — 
1  found  that  for  three  segments*  on  two 
meters  it  took  1,5  |iV,  and  on  UHF  it 
look  a  much  stronger  7  )iV  volt  signal. 

I  took  a  break  frc;)ni  the  test  bench  and 
put  a  wire  antenna  on  the  HF  anienna  porL 


Tuning  down  across  the  40-meier  AM 
broadcast  band  was  a  treat!  I  had  forgotten 
about  the  hundreds  of  stations  broad- 
casting firom  all  over  the  world.  A  quick 
check  on  40-meler  SSB  and  CW  pro- 
duced signals  with  the  receiver,  but  they 
were  hard  to  interpret  as  the  unit  does 
not  have  a  BFO  or  product  detector. 
Tuning  across  the  AM  section  of  75 
meters  produced  several  good  signals. 
Checking  the  time  and  frequency  stan- 
dard, WWV  produced  strong  signals  in 
the  10  and  15  MHz  range.  While  tnobile, 
I  used  the  ANL,  automatic  noise  limiter, 
on  \V"\VV,  and  found  it  to  be  efiective 
with  pulse-type  noise. 

Back  to  the  bench 

The  tiltimate  test  of  a  scanner:  The 
Birdie  Search.  The  search  is  conducted 
without  an  antenna  for  signals  that  are 
produced  by  internal  mixing  of  various 
oscillators  and  IF  circuits  inside  the  re^ 
ceiver  Nothing  is  worse  than  band-scan- 
ning and  having  your  unit  lock  up  on  one 
of  these  internally  generated  signals.  My 
first  problem:  How  do  1  check  the  re- 
ceiver from  500  kHz  up  to  1800  MHz? 
Thal*s  a  lot  of  knob  twisting.  What  I  did 
was  program  the  unit  to  search  small  fre- 
quency segments  at  a  lime,  and  to  stop 
and  resume  scanning.  I  activated  the 
Auto  Memory  Write  Scan  mode;  this 
way  the  receiver  would  search  itself  and 
write  any  detected  birdies  into  channels 
80  through  99. 1  went  back  later  to  check 
the  results.  I  did  find  a  few,  but  very 
few — one  well  below  two  meters  on 
141 .2  MHz  and  other  significant  signals 
at  105.9.  176-5  and  21 L8  MHz,  but  not 
enough  to  worry  about.  There  were  no 
birdies  in  the  amateur  bands;  this  unit  is 
very  clean  and  passes  the  birdie  test.  The 
auto  memory  write  mode  worked  very 
well  and  is  great  for  searching  with  an 
antenna  for  those  secret  frequencies  out 

there. 

800  to  900  MHz  is  locked  out  of  the 
receiver.  Now,  I  know  that  some  of  you 
want  to  know  about  the  possibility  of 
modification,  to  receive  this  range  for 
monitoring  local  govemment  agencies. 
Since  I  do  two-way  radio  service  work 
on  the  local  trunking  channels,  I  needed 
the  extended  coverage  to  monitor  our 
systems.  1  modified  the  unit  using  one  of 
those  modification  books  that  are  avail- 
able at  hamfests.  The  modification 
wasn't  easy  and  involved  a  complicated 


disassembly  of  the  unit  to  be  able  to  find 
the  correct  area  of  the  logic  board.  Once 
you  find  this  area  you  have  to  remove 
several  surface-mount  components  sur- 
gically. The  modification  is  definitely 
not  a  clip-the-diode  or  jumper  type  of 
operation. 

The  instruction  manual  is  well  written 
and  provides  several  quick  reference 
sections,  A  schematic  of  the  unit  is  not 
included.  ICOM  promptly  sent  me  a  ser- 
vice manual  for  review;  it  was  well  orga- 
nized and  included  all  the  schematics. 
During  my  review  of  the  service  manual 
I  stumbled  across  this  **Danger**  state- 
ment: **Do  not  apply  an  RF  signal  of 
more  than  WO  mW  (that's  one  tenth  of 
one  \%^att}  to  the  antenna  connector.  This 
could  cause  damage  to  the  receiver  front 
end." 

WUh  the  IC'RlOO's  VFO, 
tracking  down  cable  TV  leaks 


was  a  snap 
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I  did  some  field  strength  calculations 
but  was  not  sure  of  the  near- field  formu- 
las so  I  tested  my  scanner  receiver  an- 
tenna mounted  in  my  van-  It  was  very 
easy  to  induce  a  100  mW  signal  into  my 
scanner  antenna  from  a  nearby  50- watt 
quaner-wave  antenna.  Most  of  my 
power  levels  on  my  vehicle  are  in  the 
]  0-  to  25-watt  range  so  I  was  fairly  safe. 
My  advice  is  to  mount  your  scanner  an- 
tenna as  far  as  possible  fttsm  any  trans- 
mining  antenna — this  is  good  advice  for 
any  two-way  instaltation.  Separate  those 
antennas! 

Overall 

It's  obvious  that  I  like  this  receiver. 

My  only  complaint  is  that  the  unit  has 
too  many  features  crammed  into  the 
liillc  steel  box — ^but  all  the  features 
work,  and  the  unit  surpasses  its  pub- 
lished specifications.  I  have  used  the 
unit  extensively  for  my  two-way  radio 
service  work  and  for  my  foxhunting  ob- 
session* I  don't  think  that  you  will  be 
able  to  find  another  small  mobile  re- 
ceiver diat  has  the  frequency  coverage,  a 
VFO  capable  of  1  kHz  increments,  and  a 
preamp  and  attenuator  built-in. 

MSRP  for  the  blocked  version  of  the 
IC-RIOO  is  $960.  For  further  informa- 
tion, contact  ICOM  America  at  206-450^ 
6088  or  your  nearest  ICOM  dealer. 


SpectmimBectrDnic  Products 
Introduces  me  worth's  first 
handheld  repeater  con]  r oitef . 
Ho  larger  than  most  hand- 
h&iiS  radios,  lheHltC-1 0  con- 
verts a  single  or  dual-band 
fadiQ  into  9  tu^  teaiured  sim- 
plex or  dupIeK  repeaief  sys- 
tem .  Key  f  eatums  of  theHftO 


10  include  voice  TDer^  DTMF 
Control  and  progranrwinifig, 
hang  and  Ltme-out  timers, 
Digital  Voice  Operated 
Squelch  { DVDS  ^^ ) ,  te^ermtry 
tones,  and  private  voico  rnoll 

slot    S299  ;^ 

Mlp:;9livw;»P«Ctrum-idLeorfi 


CIRCLE  69  ON  REA£}£^  SERVICE  CARD 


^fO  TUNEflS 

NO  RADIALS 

NO  COMPROMISE 

PRICES  START  AT  S49.95 

SeVEN  EXCELLENT  R£\/tBWS 

JUST  DON'T  HAPPEN  BY  CHANCE 

CALL  US  FOR  A  FREE  CATALOGUE 

^  S^e  rQvlEw  In  73.  Ocl  1SB4^   73.  Sepl.  1915:    73.  MafC^  3»Se 
^^     CO,  Obc,  1^B8;    WH,,  Mar.  1991;    73.  Nov.  IflM;    73,  Apr,  t99« 

ASK  ABOUT  OUR  NEW  iSOTflON  1600! 

BtLAL  COMPANY 

137  MANCHESTER  DRIVE 
FLOfllSSANT.  COLORADO  SOSt« 

(719)  687-065Q 


CIRCLE  42  ON  READER  aERVtCE  CARD 


Next  Day 


Wmcm 


QSLs 

RatnbQW  Assorimem 
CttiiTtpday^ 
Wt  sap    SeiS  Doj 
iSQ  S19.9S 


ti 


Antennas  West 


M»  $I9SS 

49^  $49X 

Sm  $S4M 

torn  $99,95 

fiM  <ar\lvT\  ppd  ind  dl)  ttV-'  ffi<nti\}  m*U. 


2nd  Oaf 
$24.95 
SS4SS 
$44^S 
$49.95 
$^9.95 


ASAF 
S19.9S 

S29.^ 
$S9.9S 
$44.95 
$79,95 


CIRCLE  S  ON  READER  SERVICE  CARD 


RF  Shieldefi 
steel  Boxes 

.*  v^^^^^^^^^^^l^^^^^^HH^HI^^^^L 

sa-1    ^-jc^iu    am 

s.^g 

"jj^^^H^^^^^HHpp^^ 

SB^2     .UH^iilO     *5fi 

7^ 

■  ^9^^^^^^^^^^^^lP*^^^ni^Ke'  "  ' 

SS-3    MllJfxIJ     B.n 

11.25 

jg^^^^f^        ^' 

5fr4    WitlSil.fl    HM. 

IZaD 

^^^^^^P^fF 

se^  ^i?TiLi   tm 

IIJQ 

^^^^/f 

SM    Mi^Fitl.  liJft 

u^ 

1^7  f'ri7iri  nn 

*^Zz 

SM    liilJim     7JI 

US 

^^^■^■'   M-ITt  TIM  ■"LrtTin  STfH 

^4    IIi?ri53     tM 

BE-n  a  it  27 '(a   ^t  js 

/^K~  ■■.     BfiXES  Wrri*  UIV13CR5. 
V^-'i     feLlMINATF  aplk,LnvtR  OF 

FtEO-THflU  CAPACmaiiS  _ 

FtS-1    lMM.^v,^.L.^    M 

.95 

FtSM  IU«fB(HtSlQHH  3.S0 

^  Of  RCE  70£-S65-3iOO  ■  FAX  7W-&eS-*838 

4r^  prt»s  tm  «9K«««llQns  vn  auCLMci  b  dnii^*  ^PWwyr  nogg^ 


CIRCLE  167  C^  READER  SERVICE  CARD 

73  Amateur  Radio  Today  *  June  1997   47 


73  Review 


Number  48  on  your  FemtbAck  cArH 


The  Standard  C 108 A 


It's  the  smallest  amateur  HT available  today. 


Dean  Lewis  WA3WGV 
1193  Azalea  Lane 
Palatine  IL  60074 


Two-meter  hani  radio  hasn't  been 
this  much  fun  since  my  firsl 
Heathkil  '*Twoer/'  over  30  years  ago. 
Owners  of  Standard  AmiUeur  Radio's 
CI 08 A  pocket-size  two-meter  HT  already 
know  ihai  tlie  rig  really  fits  in  a  shin 
pocket,  has  excellent  sensitivity,  and  is 
easy  to  use.  I  agree  with  those  who  say  it 
doesn't  replace  a  higher-powered  unit  in 
all  cases,  but  tlon'i  !e(  the  230'millivvau 
transmit  pov^ci  deter  you  from  getting  one.  li 
does  work  local  repeaters,  has  excellent  trans- 
mit audio,  and  the  small  size  (only  slightly 
lai^er  than  a  pager)  means  you  can  take  it 
with  you  everywhere.  The  Ibllowiiig  isiiggcs- 
tions  aie  based  on  over  a  year  of  successfiil 
use  of  the  C  108.4;  some  should  also  apply  to 
Standard's  dual-hand  version.  theC5()8A. 

Operation 

The  7  buttons  (called  '^keys"  in  the 
owner's  manual)  are  easy  to  operate. 
We  Ye  used  to  instant  response  from  push- 
button switches,  so  the  Power  key  takes  a 
Mule  getting  used  to:  it  must  be  pressed 
and  held  for  a  fraction  of  a  second  before 
the  unii  turns  on.  After  a  while  you  de- 
velop a  niuiinc  for  handling  the  rig  without 
hiuing  any  keys  when  clipping  it  to  or 
removing  it  from  your  belt. 

The  belt  clip  is  an  extra-cosi  acces- 
sory. If  you  buy  the  soft  case  and  belt 
clip  at  the  lime  you  buy  the  radio,  Td 
suggest  not  using  both  at  the  same  time 
for  a  few  days,  until  you  gel  used  to  the 
button  functions.  They're  not  printed  on 
the  soft  case,  and  with  the  clip  installed, 
it's  difficult  to  slide  the  case  down  to  see 
the  labels  next  to  the  keys.  After  a  few 
days'  use,  the  functions  l^ecome  intui- 
tive. While  on  the  subject,  a  word  about 
the  bell  clip.  Although  stronger,  heavy- 
duty,  and  non-rotating,  it's  similar  to  a 
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speaker-mike  clip.  It  clips  onto  your 

belt,  not  around  it  like  a  pager  or  most 
HTs.  It's  very  secure,  and  dues  not  slide. 

Scanning  is  an  excellent  way  to  find 
new  repeaters  and  popular  local  simplex 
frequencies.  No  matter  what  portion  of  the 
radio's  broad  frequency  coverage  you 
want  to  scan,  youTl  appreciate  the  two 
types  available,  defined  by  how  long  tte 
neceiver  stays  on  an  occupied  fnjquency 
before  moving  on, 

If  vou  move  around  a  lot  from  one  end 
of  the  frequency  range  to  the  othen  you'll 
soon  catch  on  to  a  method  for  doing  it 
quickly:  switch  lo  the  largest  (50  kHz)  tun- 
ing step  before  dialing  to  the  new  fre- 
quency, then  switch  back  to  the  step 
desired  for  scanning  or  tuning  w  iihin  that 
frequency  range. 

Rather  than  an  analog  knob  for  setting 
the  squelch,  three  squelch  positions  are 
programmable  and  are  easily  changed: 
high,  low\  and  off.  The  high  and  low^  des- 
ignations are  opposite  to  what  I  would 
have  termed  them.  Think  of  it  this  way: 
the  high  setting  requires  high  signal 
strength  lo  open  the  squelch;  at  the  low 
setting,  even  low  level  signals  will  come 
through.  I  initially  had  misgivings  about 
the  automatic  squelch  settings,  but  those 
doubts  were  quickly  put  to  rest,  I  don*t 
know  how  it*s  done,  bul  the  *iow" 
setting  is  every  bit  as  sensitive  as  a 
manually-set  squelch  control;  if  the 
squelch  dt>es  not  open,  you  can  be  as- 
sured there's  no  usable  signal  there. 
Provision  is  made  for  manually  overrid* 
ing  the  squelch  if  you  need  or  want  to. 
Now  I  wish  all  HTs  had  the  automaiic 
feature — one  Icsn  control  lo  mess  with. 

Once  you've  programmed  the  memo- 
ries, dialing  through  them  is  enhanced  by  a 
beep  at  mcmor>  location  zero — ^very 
handy  when  you  can't  be  disU"acted  by 


Photo  A.  SmndanVs 

watclijng  the  n^ilouu  such  as  in  a  dark  lo- 
cation (although  the  backlight  can  be 
switched  on)  or  mobile  with  ilie  rig  on  the 
seat  next  to  ytni  From  the  beep,  count  the 
knob  detents,  and  you  know  which 
mcmor)'  position  you're  on. 

The  lOii  ducsn  t  include  an  S-metcL 
This  has  caused  some  owners  concern 
when  tr)ing  to  identify  ite  exact  fre- 
quency of  a  strong  signal,  either  simplex 
or  an  unkjiown  repeater.  But  a  very  strong 
Signal  which  appears  on  more  than  one 
frequency  will  appear  on  an  i^d  number 
of  frequencies;  the  center  position  is  the 
true  received  frequency. 

Frequency  coverage 

Although  iJie  unit  u*ansmils  only  in  the 
two-meter  ham  band,  it  receives  from  100 
MHz  to  174.995  MHz.  This  includes  some 
interesting  terrilofy — aircraft,  marine,  the 
Coast  Guard,  public  service,  police,  fire 
departments,  and  NOAA  weather  radio.  In 
addition  to  giving  you  tomorrow's  fore- 
cast, the  NOAA  signals  are  gtxid  for  catch- 
ing band  oj>enings  during  the  tropo  season. 
The  owner's  manual  does  not  explain 
AM  reception.  The  108  auiomatically 
"  switches  to  AM  Irom  100  000  to  138.330 
MHz,  and  a  decimal  point  appears  in  the 
readout  to  the  right  of  the  last  full-size 
digit,  a  "10  kHz  dot"  in  the  ntimenclaturc 
of  the  manual.  There  is  a  dead  hand  from 
138335  to  139.995  MH/,  in  which  no  siii- 
nals  can  be  received:  the  readout  Hashes 
on  and  olT  lo  warn  of  this  cundition.  AM 
cannot  be  enabled  elsewhere  in  the  range 
of  the  108\s  frequency  coverage. 

Antennas 

The  108's  antenna  connector  is  an 
SMA  type,  due  10  insufficient  space  on 

top  of  the  radio  lor  a  BNC,  You'll  need 


an  adapter  if  you  plan  to  connect  any 
BNC-fiUed  cables  or  other  antennas.  Shop 
around;  I  found  prices  for  an  SMA-to- 
BNC  adapter  varied  from  around  $30  (!) 
down  to  just  under  $7.  Whenever  using  the 
adapter,  be  careful  to  avoid  mechanical 
strain  on  the  antenna  fiaing  or  tte  top  of 
the  radio.  Connect  the  adapter's  BNC  end 
to  the  antenna  before  threading  the  SMA 
end  onto  the  HT,  and  match  the  tlircads 
carefully. 

Your  choice  of  antennas  at  any  given 
time  will  be  detennined  by  the  need  at  the 
moment.  The  antenna  will  configure  your 
108  for  cither  (1)  effective  communicat- 
ing, or  (2)  carrying  convenience.  These  are 
described  in  the  paragraphs  following.  The 
rubber  ducky  supplied  with  the  radio  is  a 
comproniise  between  the  two. 

(1)  Many  of  us  use  a  2-1/2  to  5  watt  HT 
feeding  a  short  rubber  ducky,  whether  for 
simplex  contacts  or  through  local  or  me- 
dium-range repeaters.  If  better  range  is 
needed,  we  get  an  HT  (or  battery)  with 
more  power.  Bad  logic.  The  antenna  is  just 
as  important  at  2  meters  as  it  is  at  HK  Sure, 
a  4-inch  "stubby  duck"  is  convenient  and 
it  will  make  contacts,  but  to  get  the  most 
out  of  a  1/4- watt  HX  get  used  to  using  a 
better  antenna  Connecting  a  telescoping 
endfed  1/2-wave  (an  AEA  HR-1  "Hot 
Rod")  made  a  tremendous  improvement  in 
both  my  transmit  and  receive  coverage, 
and  it  made  the  difference  in  my  satisfac- 
tion and  success  with  the  108.  But  be  care- 
ful handling  the  radio  with  a  long  antenna 
connected.  The  fitting  and  the  tcp  of  the 
radio  arc  not  built  for  the  kind  of  mcchani- 
ca]  strain  you  can  cause.  Keep  the  radio 
upright,  protect  it  from  tipping  over,  and 
don't  walk  around  indoors  (or  outdoons  tinder 
tnees)  with  the  antenna  extended  (and,  as  with 
any  HX  don*t  make  yotjrself  a  lightning  rod 
outdoofs  in  threatening  weather). 

Fvc  also  had  great  success  with  a  trunk- 
mounted  5/8-wavc  for  mobile  use,  even  at 
this  low  power  level  For  travel  with  a 
rented  car,  a  small  mag-mount  19"  whip 
was  recommended  to  me  by  another 
owner  who  was  very  satisfied  with  the 
results, 

(2)  At  the  other  end  of  the  antenna  size 
range,  shorter  models  are  best  for  carrying 
the  HT,  and  will  make  the  most  of  its  small 
dimensions.  '*Mini-ducks"  available  from 
several  supplieni  (Comet  CH-32,  Dia- 
mond RH-3,  OptoeleclfDnics  DB-32;  pos- 
sibly others)  are  1-3/4"  long,  including  the 
BNC  fitting.  You  have  to  use  an  SMA/ 
BNC  adapter  which  adds  a  bit  to  the 


length,  the  antennas  are  not  flexible,  and 
they're  often  referred  to  as  dummy  loads. 
They  are,  however,  very  convenient  whra 
carrying  the  HT  on  your  belt.  They  work 
surprisingly  well  for  receiving,  and  they're 
great  for  Held  Day  or  hamfest  simplex — 
you  can  even  wt»k  repeaters  if  you're  close 
enough.  More  recently,  these  mini-ducks 
have  become  available  with  SMA  fittings 
(Comet  SMA-50I,  Diamond  SRH-805),  and 
don*t  ra|uiie  the  SMA/BNC  ad^Her. 

For  even  greater  convenience  when  just 
carrying  the  rig,  disconnect  the  antenna, 
put  it  in  your  shirt  pocket,  and  screw  an 
SMA  cap  on  the  108's  antenna  fitting.  At 
this  point  the  radio  is  as  convenient  as  a 
pager  (and  is  often  mistaken  for  one),  the 
antenna  jack  is  protected  from  dust,  mois- 
ture, and  any  stresses  from  the  antenna, 
and  the  antenna  itself  is  protected.  If 
you're  going  to  carry  the  rig  in  a  coat 
pocket,  especially  in  bad  weather,  this  is 
the  way  to  do  it.  Remember  not  to  transmit 
without  an  antenna  connecttxll 

Balteries 

The  CI 08 A  runs  on  two  AA-size  batter- 
ies. They  last  a  long  time  in  receive;  I  run 
name-brand  alkalines  for  several  hours  a 


day  for  over  a  week  between  battery 
changes.  Transmitting  time  has,  of  course, 
a  significant  effect  on  battery  life.  It's  a 
good  idea  to  carry  spares.  Radio  Shack 
carries  a  white  plastic  baitcr>'  clip  for  two 
AA  cells,  the  type  that  has  a  9-volt  style 
connector  at  the  top  (part  ntimbo'  270- 
382).  Remove  the  metal  hardware,  and  the 
plastic  holder  keeps  the  two  baucries  to- 
gether and  protected  from  shorting  out  on 
metal  objects. 

Bauericii  too  depleted  for  transmitting  of- 
ten have  plenty  of  life  left  for  receiving.  It  can 
pay  to  hold  on  to  your  weakened  batteries  for 
additional  hours  of  monitcKing. 

Fd  recommend  buying  the  protective 
soft  case  for  the  radio.  Besides  protecting 
the  unit,  it  helps  keep  the  battery  cover  in 
place,  esp^aUy  when  clipping  it  to  your 
belt  or  removing  it.  The  more  recent,  dual- 
band  C508A  has  a  lock  on  the  battery 
covQ-  which  the  2  rai^er-<jnly  version  doesn't. 

Yes,  I  do  own  a  higher-powered  HT,  but 
the  C 108 A  is  the  one  that's  always  within 
reach.  It*s  about  die  size  of  the  mike  Uiat 
came  with  that  old  T\voer. 

Note:  SMA  caps  are  very  difficult  to 
find.  I  had  to  buy  a  quantity  in  order  to  get 
one,  and  can  supply  them  for  $5  each. 


1 
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SUPER  HIGH  CAPACITY 
FOR  LONGER  QSO'S!! 


$40.00  NiCd 

Nickel  Cadmium  Packs: 


BP-8 
EBP-34S 
FNB-33 
PB  33 


8.4v  1 600ma  NiCd 
4,8 V  1600nia  NiCd 
4,8v  leoOmaNiCd 

6v     1200maNiCd 


$60.00 

S53,25 

S49.00 


AtiQve  NiCD  b^iltcry  packs  arc  wanantcd  for 

\1  months  fruin  date  of  piircha*ve. 


REPLACEMENT  BATTERIES 


$50.00  NiMH 

Nickel  Meial-Hyride  Packs: 

BP-85SIV1     12v  l300mciNiMH  $75,00 

EBP-22SM  12vl300imNiMH  S65.00 

FNB-27SM12vI300maNiMH  S59.00 

PB-8SM       12v  LlOOmaNiMH  $62.00 

Above  NiMH  batler^'  packs  an:  wafranied  for 
6  months  rrotn  date  of  purchase. 


Policies  and  prices  subjixt  lo  change  without  nmice. 
Offer  cjtpifes  August  ?L  1997 


Advanced  Battery  Systems,  Ific^  300  Centre  Street;  Hofbrook.  MA  02343 

(800)  634-81 32  •  (61 7)  767-551 6  •  Fax:  (61 7)  767-4599 

http://home,navisoftxonn/periphex 
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Nufnl^^r  50  on  your  Fe&db&ck  card 


The  Calibrated  Hula  Hoop 


Keep  your  radiation  within  the  new  FCC  limits. 


R.W.  Vreeland  W6YBT 

45  Maywood  Drive 

San  Francisco  CA  94127 


What's  a  ham  to  do?  The  new 
FCC  regulations  require  ihat 
hams  running  more  than  50 
watts  PEP  must  conduct  a  routine  RF 
radiation  evaluation  to  ensure  that  the 
radiation  is  within  the  maximum  per- 
missible exposure  limits.  A  spectrum 
analy/.er  with  calibrated  antennas  can 
cost  many  thousands  of  doUars^ — but  it 
is  my  understanding  that  the  measure- 
ments need  only  be  accurate  enough  to 
ensure  that  the  limits  are  not  exceeded. 
This  leaves  a  lot  of  leeway  in  most 
cases. 

At  W6YBT,  we  use  only  indoor  an- 
teimas.  For  this  reason,  the  new  FCC 
ruling  is  of  special  interest.  So  what 
should  I  do?  In  general,  1  don*t  like  the 
hand-held  E  field  meters.  I  once  had 
one  that  measured  the  60  Hz  fields 
from  fluorescent  lights  when  it  was 
supposed  to  be  measuring  RE  The  se- 
cret of  measuring  the  field  strength 


close  to  a  transmitting  antenna  is  to  ' 
measure  the  magnetic  field,  not  ibe 

electric  field.  This  is  done  with  a  loop 
antenna. 

The  requirements  for  a  loop  antenna 
suitable  for  RF  radiation  evaluation; 

1)  Use  only  passive  components.  We 
don't  want  an  unstable  RF  amplifier  or  a 
drifting  DC  amplifier. 

2)  The  unit  should  be  easily  dupHcated 
by  other  hams. 

3)  Since  the  loop's  sensitivity  is  deter- 
mined by  its  dimensions,  only  the  setis- 
ing  unit  needs  to  be  calibrated.  This  can 
be  done  with  an  ordinary  laboratory 
signal  generator 

Construction 

Go  to  a  toy  store  and  buy  a  standard 
79  cm  diameter  hula  hoop.  Get  the 
cheaper  one  with  the  three  ball  bear- 
ings  inside,  not  the  one  that  can  be 


converted  into  a  jump  rope.  Remove 
the  staples  and  the  center  plug  but 
don't  cut  off  any  of  the  tubing.  Next, 
cut  a  9 8- inch  length  of  RG-8/U  and  re- 
move a  1  cm  section  of  the  braid  at  its 
center.  This  break  in  the  braid  permits 
the  sensing  of  magnetic  fields  while 
retaining  shielding  from  electric 
fields.  Loops  always  measure  the  mag- 
netic field.  They  arc,  however,  usually 
calibrated  to  indicate  the  equivalent 
electric  field  in  volts  per  meter. 

Now  thread  the  RG-8/U  through  the 
hula  hoop  and  inslull  PL-259  connec- 
tors on  both  ends.  Cut  about  a  quarter 
of  an  inch  off  each  end  while  installing 
the  connectors.  Be  careful  to  make 
good  solder  connections  to  the  braid 
(you  will  need  a  100- watt  soldering 
iron  for  this).  After  soldering,  take 
some  alcohol  and  clean  off  all  the 
rosin.  Even  a  small  contact  resistance 
can  result  in  erratic  readings. 


Sla 


Sib 


i433Q  L  537.5Si 


238. HQ 


6 
100 


0.J 


12900   Ll72f)Q 


1935^ 


50pA 


6  100 


10<)k 


100k    <2(Jk 


1N34A 


i  5(iOQ. 


1N34A 


INUA 


m 


0.001 


0001 


IXUA 


5(^a 


Fig.  L  Only  passive  components  were  used— no  batteries  fa  replace f 
50  73  Amateur  Radio  Today  •  June  1997 


■4.  ■■*•*'- 

fc^      ---      4%.*^*?.^  ^r*^_- 'if?' ^'iT 


Phoio  A*  The  box  moumed  on  ilie  camera  tripod. 

When  ihe  loop  is  completed,  the 
hula  houp  should  just  cover  all  of  the 
black  jacket  on  the  RGS/U^it  is  im- 
portani  that  you  follow  these  dimen* 
sions  exactly.  The  sensing  unit  is  built 
into  a  Bud^™  CU-234  die-cast  alumi- 
num box.  I  installed  SO-239  connec- 
tors 10  support  the  loop.  Be  careful  not 
to  mn  any  rosin  into  the  connectors; 
they  permit  the  loop  £o  be  removed  for 
calibration  of  the  sensing  unit. 

I  bolted  a  piece  of  white  three-quar- 
ter-inch PVC  pipe  to  the  rear  of  the 
box,  and  inserted  a  short  piece  of 
three-quarter- inch  dowel  into  the  end 
of  this  pipe  to  prevent  the  screws  from 
mashing  it.  At  the  upper  end  of  the 
pipe  is  a  tee  through  which  the  hula 
hoop  is  threaded  (the  inside  of  the  tee 
had  to  be  filed  to  permit  the  hula  hoop 
to  pass  through).  As  a  final  touch, 
I  drilled  and  lapped  the  box  for  a 
1/4-20  screw  to  mount  il  on  a  camera 
tripod  (Photo  A). 
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INDIANAPOLIS  HAMFEST 

HOST  TO  THE 
ARRL  CENTRAL  DIVISION  CONVENTION 
July  12  &  13, 1997 

INDIANA'S  HAM  RADIO,  COMPUTER  AND  ELECTRONICS  SHOW 

EASY  ACCESS,  1-465  &  1-74,  AT  THE  MARION  COUNTY  FAIR  GROUNDS 

COMMERCIAL  EXHIBITS  —  INDOOR  AND  OUTDOOR  FLEA  MARKET 

FORUMS  —  BANQUET—  OVERNiGHT  CAMPING  AVAILABLE 

HOMEBREW  CONTEST  —TRANSMITTER  HUNTS  —  PRIZES 

Write  or  call;  Indianapolis  Hamfest  Association 

RO,  Box  88677,  Indianapolis  IN  46208 
(31 7)251  -4407  Internet:  wwwJndyhamfest.com 


MORE  GAIN  LESS  BOOM 


High  performance  Tri-band,  Dual-band  &  Mono-band  Beams 

F«atxirirfg  WA7RAI's  criiticalty  cotiptod,  bi-pedodtc'*"  ***  <^Ai  drive  aystem 

Ffonn  space  saving  2  alements  to  long  boom  pile-up  busters,  the  Raibeam 
offers  more  gain  per  boomJength  than  any  yagi  or  quad..  GUARANTEEOf 

•  Get  tlw  DX  edge  wHh  H^fnmt  gain  -  tow«r  radiatioft  angles  -  high  ¥iB  f atio  - 
Fower  noisc  •  High^t  qua)^  aTgnrinuim  &  stainless  st««l  hardware  -  2  Kw  PEP 


AflTENPIAS  INTERHATIONAL 

5638  West  ATioe  Ave. 

Glendale,  AZa5302 


http://raibeam.com 
E-mail:  wa7rai@raibeam.com 

Sales:  1  800  530-1013 

SASE  br  brochure     -    VISA- 


The  circuit  (Fig.  1)  uses  a  50  micro- 
ampere meter  (Micronta  270-1751).  Il 
is  shunted  to  provide  four  sensitivity 
ranges.  In  order  to  provide  a  constant 
load,  the  range  switch  also  adds  series 
resistors.  I  used  ordinary  quarter-watt 
resistors  selected  with  a  digital  ohm- 
meter.  The  odd  values  were  made  by 
connecting  two  resistors  in  series.  Be 
careful  not  to  overheat  ihe  resistors 
when  soldering. 

The  shunt  values  were  calculated  for 
use  only  with  the  215012  Micronta  for 
other  2150O)  meter.  Unfortunately, 
Radio  Shack"™  no  longer  sells  this 
meter.  The  Simpson  1227  50|aA  meter 
is  a  suitable  but  more  expensive  sub- 
stitute. You  should  add  a  350£2  resistor 
in  series  to  bring  its  1800Q  resistance 
up  to  215012. 

A  major  problem  was  getting  sufficient 
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TqNb  i.  Reference  points  that  you  can  usejur  apprc^xi/nate  calibration  ofyour  htdo  fuxfp^An  ardimiry 
laboratory  signal  generator  will  provide  a  standard  calibrating  voltage  point  for  each  band. 


Down  East  Microwave  Inc. 

Stocking  KIFO  design  Vagi's 
and  TELETEC  Power  Amps. 


Transveiters  &  Down  Converters, 
Linear  power  amplifiers,  Low 
Noise  Preamps,  Loop  Yagi  and 
other  antennas.  Power  dividers, 
coaxial  components,  hybrid  power 
modules,  relays,  GaAsFET, 
PHEMT s  &  FET's.  MMlC*s, 
Mixers,  chip  components,  and 
other  hard  to  find  items  for  small 
signal  and  low  noise  applications. 

We  can  interface  our 
transverters  with  most  radios. 

Please  call,  write  or  see  our  web  page 
w  ww^downeastmicro  wave,  com 

for  Catalog,  detailed  Product 
descriptions  and  interfacing  details. 

Down  East  Microwave  Inc. 

954  Rt.  5 1 9 

Frenchtown,  NJ  08825 

Tel.  {908)  996-3584 

Fax, (908)  996-3702 
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Photo  B*  Citlibraiiou  was  done  by  sub  si  i  tut- 
ing  the  hula  hoop  for  a  staudani  catihrtired 
hop  located  on  top  of  a  spectrum  analyzer. 

The  si^mtt  generator  tn  the  back^romut  was 
used  to  establish  a  calihrtuiou  reference 
point  for  each  band. 

sensitivity  on  75  meters  because  loops 
are  always  less  sensitive  at  lower  fre- 
quencies. This  required  the  use  of  ca- 
pacitors and  clamping  diodes  in 
addition  to  the  conventional  half  wave 
rectifiers.  The  diodes  were  selected  for 
hi"h  back  resistance  using  the 
xlOOOtK)  scale  on  my  Triplet  630A 
meter — I  thrcw^  away  any  diode  that 
measured  below  1  megohm.  Use  a 
clip-on  heat  sink  to  avoid  overheating 
the  diodes  when  soldering, 

A  separate  calibration  trimmer  po- 
tentiometer is  required  for  each  band 
due  to  the  differences  in  loop  sensiliv- 
ily.  I  ordered  the  Spectrol  trimmer  po- 
tentiometers from  Moiiser'^^^  You  will 
need  three  oi  the  catalog  number  594- 
70Y203  and  three  of  the  594^70Y104, 
The  switches  came  from  Radio  Shack. 
They  arc  275- 1385 A  and  275-1386A, 
All  of  the  capacitors  arc  500  volt  or 
IkV  ceramic  discs. 

Calibration 

Preliminary  calibration  was  done 
with  a  spectrum  analyzer  and  a  cali- 
hraled  loop.  I  used  my  Yacsu  FT- 
757GX  and  my  indoor  antennas  as  a 
signal  source  (Photo  B).  First,  I  took  a 
reading  with  the  standard  loop  on  top 
of  the  spectrum  analyzer  heforc  re- 
placing the  standard  loop  with  the  hula 
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hoop  and  setting  the  calibration  poien- 
tiometer  for  that  band.  Due  to  the  com- 
plicated field  distribution  inside  [he 
house,  ihis  calibration  was  only  ap- 
proximate. For  the  final  adjuslmcnl,  I 
used  outdoor  wire  antennas. 

After  calibration,  I  removed  the  loop 
from  the  sensor  unit  and  connected  my 
signal  generator  and  a  6  dB  spliller  in 
its  place.  The  splitter  output  ports  must 
both  be  terminated  with  5012  toads.  I 
then  determined  the  signal  generator 
output  rec|uircd  to  give  a  reading  of  10 
volts  per  meter  on  each  band  fsce 
Table  1 ).  You  can  use  them  for  calibra- 
tion of  your  sensor  unit.  I  have  also 
,  listed  the  approximate  trimmer  sei- 
linszs  for  each  band.  Be  sure  to  switch 
out  the  trimmers  before  measuring 
their  resistance.  You'll  most  likely  pre- 
fer the  signal  generator  method  of  cali- 
bration  because  it  will  enable  you  to 
correct  for  differences  in  diode  charac- 
teristics. The  trimmer  settings  will  noL 

The  response  is  nearly  linear.  How- 
ever, ihe  line  doesn't  pass  through 
zero,  so  use  the  graph  (Fig,  2)  for  ac- 
curacy. If  you  are  an  artist,  you  might 
want  to  calibrate  the  meter  face.  1 
chose  meter  ranges  of  10,  25,  50,  and 
100  volts  per  meter,  since  it  is  best  to 
read  only  the  upper  half  of  the  mcier 
scale.  The  calibralion  irimmcrs  were 
all  set  in  the  upper  portion  of  the  25  V/ 
M  range  in  order  to  provide  the  besi 
accuracy  for  the  FCC  27,5  volt  per 
meter  limit  for  uncontrolled  environ- 
ments. Don  t  use  the  calibration  graphs 
with  the  50  or  100  V/M  scales — reading 
the  meter  scale  directly  will  give  belter 
accuracy. 

It  is  unlikely  that  you  will  use  them 
anyway.  The  highest  reading  that  we 
were  able  to  gel  from  a  kilowatt  with  a 
beam  was  only  10,6  volts  per  meter.  I 
shi>uld  emphasize  that  this  is  not  in- 
tended lo  be  a  precision  instrument*  It 
is  most  useful  for  measuring  signals 
thai  are  well  below  the  FCC  limits. 
If  you  get  a  high  reading,  use  a  more 
precise  instrument  or  better  yet,  lo- 
cate and  correct  the  cause  of  the  high 
reading. 

Exlending  the  frequency  range 

Due  to  the  high  distributed  capaci- 
tance of  RG-8/U  the  hula  huup  will 
not  work  on  10  meters.  A  small  loop 
,  made  from  a  35  3/4**  length  of  RG-8/U 
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Fig.  2*  f(fr  the  fiuKS!  area  rate  readings,  me 
these  calibration  graphs  or  calibrate  the 
meter  face. 

(measured  from  tip  lo  tip  of  the  center 
conductor)  works  well  on  both  10 
and  6  meters.  It  is  selt^-supporiing — I 
mounted  the  two  additional  trimmer 
potentiometers  in  the  fmnt  of  the  box 
with  access  holes  near  ihe  meter. 

Mf^astirements  vs.  charts 

Actual  measurements  indicate  that 
the  indoor  antennas  at  W6Y'BT  com- 
ply with  the  new  emission  standards. 
Who  knows  what  the  proposed  new 
charts  may  indicate? 

The  hula  hoop  we  built  cost  roughly 
$85,00:  your  costs  may  vary.  I  am  in- 
debted to  W6WB  and  iCN6TN  for  their 
assistance  in  calibralins?  the  system 


Radio  Bookshop 


PtH^iK'  fkm-n4  1X71^  or  (iO.*  924  on5S.  FAX  (i03'924-S6il,  «r 
see  iinirr  (€wm  *m  fiaff  $K  hv tinftrriiif  inliirntJlkin 


Rene's  Books 


NASA  Mooned  America.  Rene 
makes  an  airtight  case  that  NASA 
never  landed  atiyone  on  the  moon, 
Ridiculous,  of  course,  so  maybe 
you  can  he  the  first  to  find  fault 
with  Ren^i's  30  "'gotchas.*'  He  sure 
convinced  Wayne.  $25. 

The  Last  Skeptic  of  Science.  Rene 
blows  holes  in  one  cherished  scien- 
tific dogma  after  another  Do  you 
believe  there  have  been  ice  a^es? 
That  the  moon  causes  the  tides? 
That  the  iron  core  of  earth  causes 
its  magnetic  field?  That  the  trans- 
mutation of  elements  is  difficult? 
Another  $25  well  spent. 


Updhtes 


Numb^  53  Oft  your  F^^dbeck  card 


DIgi-Sniffer  correction 

In  the  February  1997  issue  on 
page  26  of  "Build  ihc  Turbo  Digi- 
Sniffer/*  the  10k  resistor  to  the 
right  of  pin  8  should  be  fixed  (not 
variable),  with  a  wiper  coming  ofT 
of  pin  3  like  so: 
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Packet  scene 

In  "Reviewing  ihc  Packet 
Scene,"  on  page  40  of  the  May  is- 
sue, author  Roger  J.  Cooke's  cor- 
rect callsign  should  be  G3LDL 

TOO 

The  May  Titble  of  Contents  er- 
roneously  credits  "Build  the 
Bioelectrifief '  (page  13),  the  re- 
print of  last  year's  immensely 
popular  antcle,  to  W6WTU.  The 
correct  author  is,  of  course, 
WA8YKN, 

No  easy  out 

We  received  this  note  from 
Dave  Miller  NZ9E,  moderator  of 
our  ''Ham  to  Ham"  column: 

"Please  note  that  the  contribu- 
tion in  April  1 997 's  '  Ham  to  Ham' 
titled  *Easy  in  &  easy  out/  hav- 
ing to  do  with  home -brewing  your 
own  thumbscrews  for  easier 
installation  and  removal  of  a 
ham  mobile  transceiver,  was  cred- 
ited to  Mark  Martiolin  KE6JJR, 
but  was  actually  sent  in  by  Phil 
Salas  AD5X,  1517  Creekside 
Drive,  Richanison  TX  7508  L  I 
apologize  for  this  error" 

Pin  Markings  for  the 
Multiplexer 

In  the  May  issue,  in  ''Build  an 

Audio  Multiplexer/'  the  U3  un- 
marked pin  connected  to  U2  (pin 
4}  is  #  1 .  As  for  C8,  the  A+  side  is 


positive.  Tn  the  parts  list,  C5 
should  be  0.1  |iF  and  C6  should 
be  33  pE 

TVA^CR  Tuners  Part  2 
correction 

In  the  May  issue  on  page  37, 
Fig.  3  was  missing  a  connection 

between  two  transistors.  It  should 
look  like  this; 


Also,  on  page  38,  Fig.  4  has  a 
resistor  off  of  pin  3  that  is  miss- 
ing its  value,  150Q,  Finally,  the 
tuner  pinout  next  to  AGC  in  Fig^ 
1  should  read  VT,  not  YT.       M 


Neueb  sbv  die 

Continued  JroTu  page  5 

fix  mine,  and  they're  quite  dif- 
ferent. Hers  are  right  in  line 
with  the  green-world  food  list 
in  Margaret's  book,  while  mine 
are  95%  in  agreement  with  the 
red- world  food  list.  Yes,  Til 
be  eliminating  that  5%,  which 
could  be  causing  me  some 
minor  chronic  health  problems. 

The  book  is  ISBN  0^964- 
3 26 1-4-0,  142  pages,  1996. 
published  by  Veritas,  Sedona 
AZ.  Since  it's  not  in  many 
book  stores  your  best  bet  is  to 
gel  a  copy  from  Margaret.  Send 
$12  to  Margaret  Chaney,  Box 
726363,  Berkley  MI  48072.  It 
could  change  your  life.  It  will 
certainly  change  your  perspec- 
tive on  life.  How  come  all  life 
is  organized  on  male- female 
and  red^green  divisions? 

The  choice  is  up  to  you.  You 
can  keep  on  ignorantly  doing 
what  you've  been  doing  to 
yourself,  or  you  can  read  this 
book  and  give  your  body  the 
break  it  has  so  desperately 
needed  and  has  been  trying  to 
tell  you  about.  It  might  even 


make  you  more  fun  to  talk  with  | 
on  the  air 

Flight  800 

With  the  continuing  mystery 
about  the  downing  of  800,  I 
would  be  shirking  my  duly  lo 
you  as  a  known  rag  chcwer  if  I 
didn*t  pass  along  a  rumor  I 
heard.  It's  a  good  solid  rumor, 
considering  the  recent  expose 
TV  shows  substantiating  the 
missile  theory, 

My  understanding  is  that 
Flight  800  was  delayed  in  de- 
panure  and  that  at  the  time  it 
crashed  it  was  in  the  time  slot 
of  an  El  Al  flight,  leading  to 
the  probability  that  this  could 
have  been  an  Arab-inspired 
shooting  down  of  the  Oight, 
Perhaps  we  have  the  Palestin- 
ians to  thank?  Or  Syria,  Libya, 
Iran  or  Iraq?  Hmm,  where  was 
Arafat  when  the  plane  went 
down? 

Well,  you  needed  something 
better  to  talk  about  than  the 
weather.  Say,  the  weather  has 
been  changing,  hasn't  it? 
Maybe  Ted  Dames,  the  famed 
remote   viewer  who   holds  us 


semi-entranced  on  the  Art  Bell 
show,  is  right  about  the  world 
coming  to  an  end  in  two  years. 
Drat,  and  that'll  be  before  the 
stm  spots  really  bloom  for  us 
again.  Sigh,  and  1  was  so  looking 
forward  lo  being  able  to  work 
20m  all  night  again. 

Ear  Plugs 

Yes,  Your  Dishonor,  I  plead 
guilty  lo  bashing  the  League. 
And  lo  bashing  our  beloved  fed- 
eral government,  both  en  masse 
and  in  each  of  its  initialed  and 
rightfully  feared  bureaus.  And  to 
bashing  our  music  industry,  our 
media,  our  legal  (snicker)  sys- 
tem, our  health  care  (har-de-har) 
system,  our  educational  (sigh) 
system,  and  so  on. 

Yes,  I  should  open  a  cold 
beer,  sit  down  and  waich  a  hall 
game  on  TV,  and  stop  read- 
ing subversive  books.  I  should 
sink  back  into  the  hypnotised 
obedience  shared  by  around 
99%  of  the  public  and  stop 
questioning  authority. 

Nothing  can  be  done  about  the 

corruption  which  dominates  our 

Continued  on  poge  70 


WE  DON'T  BUILD  THE  MOST. 
WE  JUST  BUILD  THE  BESTI 


Our  LM-470D  is  now  redesigned 
to  hold  15ft.  of  antennae  at  70  mphi 
Tri-Ex  builds  the  finest  in  crank-up, 
ffee-stonding  or  guyed  towers*         CMl 
All  towers  are  complete  with       OR  H/BfJf 
rigid  concrete  base  mount.       FOUA  fffff 

cmoem 


VISA 


MasterCard 

.    V    A 


TOWER  CORPORATION 

7182  Rasmussen  Ave.  *  VisaJia,  CA  ^291 
WfiBre  engineering  and  quaiity  come  first! 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 


CtHCLE  22  OH  READER  SERVICE  CARD 
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Numt3€r54  on  yovr  F&^back  card 


Hboue  &  Bevond 


a  L,  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave 
San  Diego  C A  9211 9 


Silk-screenmg  a 
fnicrowave  antenna 


The  next  aiUcona  area  to  ex- 
plore, and  where  I  put  most  of  my 
effon^s,  is  in  ihe  conHirucrion  of 
antennas  for  ilie  frequencies  of 
1296  and  above.  In  this  region 
you  can  carr>'  the  antenna  or  an- 
ienna  feed  in  your  lunch  sack — 
that  is,  wilh  the  exception  of  the 
n:)icro\va\  c  disii  re i lector.  As  you 
know,  when  the  frequency  is  in* 
creased  fun  her  and  further,  an 
antenna's  size  is  reduced  hy  the 
same  proportions.  The  advantage 
is  that  OHz-iype  antennas  arc 
very  small  and  can  be  built  on  top 
of  a  magazine  coven 

The  dish  mechanism  that  the 
feed  tlluminaie!^  with  RF  is  the 
device  that  provides  the  actual 
gain  by  focusing  the  RF  radiated 
power  into  a  beam,  much  like 
the  reflector  of  a  flashlight.  The 
bulb  by  itself  is  bright,  cenainly. 
but  then  the  reflector  (dish)  fo- 
cuses the  bulh*s  energy  iiuo  a 
high  intensity  beam  instead  of 
scattering  it  in  all  directions.  Very 
bigh  gain  in  the  35-dB  range 
can  be  achieved  wilh  retail vely 
simple  dish  antenna  sizes  of  three 
feci  or  so. 

For  instance,  a  dish,  or  more 
comtnonly,  parabolic  antenna, 
can  be  fed  at  manv  different  fre- 
qucncies.  A  large  coffee  can  will 


VHF  and  Above  Operation 


function  at  1296  MHz.  while  a 
smaller-diameter  one  will  func- 
tion at  2304  MHz,  As  frequency 
increases*  so  do  the  dimensions 
needed  for  a  feed  structure.  Of 
course,  as  we  go  higher  and 
higher,  feeds  get  smaller  and  the 
need  for  more  exacting  measure* 
mcnts  in  the  conslmclion  of  these 
devices  needs  to  be  addressed. 
I' sing  a  coiTee-can  type  of  an- 
tenna feed  is  sometimes  passed 
over  in  favor  of  newer  designs, 
but  the  coffee  can  still  will  do  a 
very  good  job. 

You  feed  a  coffee  can  by  nieans 
of  a  probe  LDnncctcd  to  a  type  ''N'" 
coax  connector  spaced  1/4  wave- 
length from  the  rear  of  the  can. 
1  his  will  he  the  transmitting 
probe.  A  second  probe  can  be  at- 
tached 90  degrees  offset  from  the 
first  probe  and  used  for  receiving. 
The  coupling  between  probes  so 
offset  is  minimum  (with  a  typical 
coupling  loss  of  30  dB  between 
ihem>,  pnniding  vcry^  gcnxl  iso- 
lation. This  type  of  design  was 
very  popular  in  the  early  days  of 
microwave,  and  in  some  cases 
is  still  used  today.  One  name 
given  to  this  type  of  feed  is  a 
Polaplexcn  a  sort  of  twist  on  the 
names  polarization  and  duplexing 
or  mixing  signals  together. 

Today,  much  more  efficient 
designs  for  the  same  frequency 
regions  can  be  simply  constructed 
by  home  fabrication  techniques. 
The  best  of  all  worlds  came 
together  when  t  saw,  for  the  first 
time,  a  t riband  feed  construct- 
ed on  a  relatively  inexpensive 


f      T'^Vr      J    '-T      W      -F  ~T 


^^ 


^  y    ^  J'  ^  y-  ■■"  ^  y 


PC  Board 

pattern 
liajisferred 
to  silk  screen 


18" 


Fig,  I.  A  lypiia/  silk-screen  showing  a  home-made  wooden  frame 
made  from  /-  by  2* inch  pine.  Black  line  is  windinv  screen  tubing 
lo  hold  fine-mesh  silk-screen  maienal  in  cur  in  honom  of  ivw/W. 
Make  screi^n  taut  fikc  a  Gl  hunk.  Screen  tnarerial  is  acfiudiy  nylon 
with  306  mesh  threads  per  inch.  The  (friginal  process  used  silk, 
hence  the  name. 
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Fig.  2.  Dia^^ram  ofWASRMX  trihatui  feed  showing  the  rear  and  front 
sides  of  the  PC  hoard.  Double-sided  PC  hoard  is  required,  with  an 
exact  registration  between  both  sides.  SoUJer  rear  side  wide  trace  io 
shell  of  RF  connector,  narron  trace  to  center  pin.  Scale  artwork  is 
available  in  TTie  ARRL  UHF/Microwavc  Projects  Manual, 

frequency  band  transceiver  con- 
vener in  time  for  testing  at  our 


substrate  glass  epoxy  FR-4  printed 
ciicuit  board. 

This  three-band  feed  design 
with  artw^nrk  for  the  PC  board  lay- 
out was  published  in  both  The 
ARRL  UHFiMicrowave  Projects 
Manual  and  in  the  August  1990 
issue  of  QST.  I  came  across  it 
while  reviewing  an  article  I 
authored  with  Kerr>  N6IZW  in 
the  same  projects  manual 

The  antenna  was  designed  by 
Tom  Hill  WA3RMX.  Basically, 
this  simpte  feed  i.s  quite  clever  in 
thai  a  single  piece  of  double-sided 
*062  copperclad  circuit  board 
(PR -4)  contains  a  small,  very  ef- 
ficient, low'power,  three-band 
parabolic  dish  feed.  The  frequen- 
cies that  this  feed  covers  arc  the 
2304  MHz,  3456  MHz  and  5760 
MHz  amateur  bands. 

This  feed  had  to  be  tried  out  by 
our  microwave  group  to  assist  an 
ambitious  project  that  called  for  the 
comtmction  of  a  new  microw  ave 


monthly  club  meetings.  Our  inieju 
was  to  construct  as  manv  differ- 
ent  frequency  converters  as  pos- 
sible for  communications  on 
different  iimateur  bands* 

We  had  many  rigs  constructed 
on  the  lO-GHz  amateur  band«  so 
we  wanted  lo  promote  interest 
in  the  (296  to  5760  MHz  bands 
as  well.  I  covered  my  1296- 
MFiz  rig's  construction  in  a  re- 
cent past  column  and  showed  its 
versatile  conversion  scheme  us- 
ing the  I !  52-MHz  local  oscilla- 
tor both  for  conversion  and  as  a 
harmonic  generator  for  markers 
at  our  higher  frequency  bands. 
The  rigs  constructed  for  2304. 
3456  and  5760  MHz  had  one 
commun  fault,  and  that  was 
what  to  use  for  the  antenna  feed. 
This  PC  board  design  by  Tom 
Hill  could  not  have  presented 
itself  at  a  better  time. 
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Fig.  3.  Drawing  of  inband  feed  mounied  on  my  off-center-feed  dish 
with  lO-GHz  horn  feed  attached,  Vie  WA3RMX  mbandfeed  is  held 
in  place  with  a  length  ofRG-141  semi-rigid  solid  copper  jacket  mi- 
crowave coax.  The  RG-I4I  coax  is  bent  and  formed  io  position  the 
3 -band  feed  just  above  the  lO-GHz  horn  at  the  focus  point.  Slight  \ 
vertical  realignment  is  necessary  to  align  either  the  horn  or  the 
tri-bandfeed.  No  repositioning  is  required  in  horizontal  position. 


The  beauty  of  ihe  PC  board 
feed  was  ihai  it  could  be  em- 
ployed on  our  standard  dishes 
at  the  same  time  as  our  lO-GHz 
feed,  and  be  positioned  jusi 
above  ii — sort  of  out  of  the  stan- 
dard pattern.  This  arrangement 
allowed  rapid  frequency  hop- 
ping with  converters  to  operate 
on  different  bands.  Once  the 
dish  antenna  was  properly  point- 
ed on  one  frequency,  only  mi- 
nor changes  in  pointing  angle 
oeeded  to  be  addressed  as  we 
only  had  to  change  out  the  elec- 
tronic packages  (converters), 
keeping  the  dish  on  the  same 
exact  pointing  angle  lo  the 
distant  station. 

This  made  muliiband  opera- 
tion very  easy  and  quite  enjoy- 
able. We  left  all  the  10-GHz 
equipment  hot  and  connected, 
and  jusi  Liited  the  vertical  angle 
to  allow  the  3-band  feed  (which 
was  slightly  higher  than  the  10- 
GHz  one)  to  be  properly  aimed 
at  the  distant  station.  Because 
ihc  3-band  feed  was  higher,  wc 
had  to  lower  the  front  axis  of  the 
dish  point  angle  for  this  feed,  to 
lower  than  what  was  used  for  1 0 
GHz.  Ifs  just  liJce  watching  a 
pool  ball  on  a  pool  table  bounce 
off  the  cushion.  If  the  starting 
angle  is  higher  than  the  first  at- 
tempt, so  will  the  course  of  the 
second  ball  be  higher.  !t*s  the 
same  with  microwave  dish  an- 
tennas and  pointing  angles.  See 
Fig,  3  for  a  graphic  depiction  of 
this  pointing  angle  difference 


between  the  10*GHz  feed  and 
the  three-band  feed. 

As  mentioned,  construction 
details  for  this  feed  were 
graciously  provided  in  The 
ARRL  UHF/Microwave  Projects 
Manual.  I  wanted  to  use  the  silk- 
screen  process  because  I  was  fa-  r 
miliar  with  it  and  have  material 
on  hand  to  reproduce  PC  boards 
to  near  photo  tolerances.  I  had 
tried  the  technique  on  a  lO-GHz 
amplifier  with  success  and 
wanted  to  see  how  my  double- 
sided  PC  board  construction 
skills  would  hold  up,  since  most 
of  my  consimction  to  dale  had 
been  with  single-sided  PC  board 
projects. 

Silk-screening  is  relatively 
easy,  but  very  fine  lines  stand 
the  chance  of  losing  detail  since 
the  mesh  or  screen  has  threads 
of  ,001 -inch  diameter.  The  art- 
work adheres  to  the  screen  just 
after  its  development  in  hydro- 
gen peroxide,  where  tt  re* 
sembles  a  soft,  Jello'^'^-like 
substance  on  a  Mylar"^  back- 
ing. After  development  and 
washing  in  a  stream  of  aerated, 
bubbling,  mildly  warm  water, 
the  pattern  to  be  transferred  to 
the  screen  is  made  clear  while 
still  io  a  somewhat  jellyish  liq- 
uefied state.  It  is  this  soft  mate- 
rial thai  embeds  itself  into  the 
screen,  to  make  a  tough  surface 
once  dried,  allowing  ink  (resist) 
to  be  squiggled  through  the 
patterns  of  whatever  you 
are  making,   The   ink  dries 


and  the  etching  of  remaining 
unprotected  copper  begins. 

The  finished  process  is  the 
completed  PC  board.  Of  course, 
1  forgot  to  tell  you  that  you  have 
to  repeal  the  process  on  each 
side  of  the  PC  board  to  make  a. 
mirror  Image  in  the  exact,  or 
nearly  exact,  position  (registra- 
tion) from  front  to  back.  You 
will  know  you  arc  okay  if,  when 
you  hold  the  etched  PC  board  up 
to  the  light,  you  see  through  the 
PC  board  and  observe  a  sym- 
metrical pattern  (registration) 
between  the  from  and  rear  sides. 

The  first  step  in  making  any 
artwork,  be  it  for  the  photo- 
graphic or  silk-screen  process, 
is  to  obtain  a  high-quality  nega- 
tive or  positive  of  the  original 
artwork  to  exact  dimensions. 
The  camera  that  I  use  is  over  90 
years  old  and  weighs  some  60 
pounds.  It's  an  antique  but  stilt 
functions  well.  The  camera  uses 
a  slide  plate  film  holder  to 
which  a  sheet  of  film  up  to  eight 
by  10  inches  can  be  held  in  ; 


position,  or  a  smaUer  piece  of 
film  can  be  taped  in  place.  To 
focus  this  iarge-formai  camera, 
a  frosted  piece  of  glass  in  a 
holder  is  inserted  in  the  back  of 
the  camera,  and  the  lens  opened. 

You  can  see  the  object  oo  the 
frosted  glass  and  adjust  magni- 
fication or  reduction  and  focus 
manually.  Final  verification  as 
to  exact  si/.e  is  made  by  observ- 
ing an  IC  socket,  holding  up  a 
new  IC,  and  comparing  its  pins 
to  the  film  plane  view.  Using  the 
IC  like  a  micrometer  for  vernier, 
observe  the  exact  placement  of 
the  first  pin,  and  carefully  check 
the  last  pin  in  a  row  for  any  er- 
ror. This  is  a  simple  method  for 
exact  size  requirements  in  your 
matnial  setup.  For  an  object  such 
as  the  three-band  antenna,  you 
have  to  rely  on  a  vernier  caliper 
to  measure  exact  distances  and 
allow  a  "fudge"  factor  for  the 
silk-screen  process. 

1  used  a  slight  fudge  factor, 
increasing  dimensions  about 
.003  to  .005  inch  to  account  for 
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processing  with  silk-screen  tt- 
productitm  of  transferring  etch 
resist  inks  to  copper  PC  beard. 
The  screen  maierial  I  used  has 
aboui  300  ihreadis  to  the  inch 
(making  them  about  .0<)1  inch  in 
diameter),  so  I  doubled  the 
thread  dimensions  as  a  fudge 
factor,  giving  some  allowances 
for  the  fine  antenna  elements.  I 
further  doubled  this  screen  fac- 
tor to  account  for  some  under- 
culling  of  the  PC  board  fine 
traces  during  board  etching.  See 
Fig.  2  for  an  outline  of  the 
antenna  pattern.  For  exact  di- 
mensions, gel  a  copy  of  The 
ARRL  UHF/Microwm'e  Projects 
Manual  and  see  the  original 
artwork. 

Why  go  through  all  this  hassle 
to  make  a  PC  board  using  the 
silk-screen  process?  Well,  there 
are  several  reasons,  number  one 
being  that  it  is  inexpensive  and 
can  be  done  at  home  easily. 
True,  it  does  require  some  pho- 
tographic capabilities,  but  that 
is  Lme  in  any  board  process.  The 
main  reason  is  that  once  a  screen 
is  imprinted  with  a  pattern  of 
your  ciirreni  PC  board  project. 
you  can  squeegee  inks  onto  a  PC 
board  (one  side)  as  fast  as  you 
can  count  to  five.  Then,  to  make 
a  pattern  on  a  second  side,  you 


be  in  alignment  within  15  to 
20  thousandths  of  an  inch  to 
function  well. 

J  would  not  set  up  an  indi- 
vidual amateur  to  do  silk- 
screening  to  make  one  PC 
board.  It  is  more  suited  for  club 
projects  where  many  boards  are 
needed.  To  serve  the  club  needs 
and  be  able  to  consinicl  quite  a 
few  boards  at  one  time  for  a  cur- 
rent project  is  just  one  way  to 
keep  a  group  interested  in  new 
and  interesting  projects  to  aid 
their  operation  and  goals. 

Silk-screening  is  a  great 
method  for  these  club  projects 
as  it  h  very  inexpensive.  Mate- 
rials for  silk-screening  can  be 
stored  for  very  long  limes  and 
are  not  dale-dependeni.  The  film 
used  to  transfer  an  image  onto  a 
screen  costs  S25  for  a  lifetime 
supply,  and  can  be  used  in  nor- 
mal indoor  lighting.  Just  do  not 
expose  it  to  direct  sunlighi  as  it 
is  very  sensitive  to  UV  light. 


dB  return 
loss 

SWR 

%  power 
reflected 

40 

1.02:1 

0.01 

30 

1.07:1 

0.12 

20 

1.20:1 

1.00 

:         15 

1.45:1 

3.00 

Table  i .  Re l urn  lass  vs.  SWR  and  rcflecied pcmer^ 


such  that  the  transfer  film  is 
water  soluble,  while  the  inks  are 
petroleum-based*  requiring 
petroleum  solvent  (like  paint 
thinner). 

Now  that  I  have  gone  through 
the  entire  process  to  construct  a 
PC  board  antenna  that  can  fit  in 


Its  Just  like  watching 

a  pool  bail  bounce 

off  the  cushion. " 


Normal  exposure  is  sunlight 
contact  printing  for  one  minute. 
This  film  is  developed  in  hydro- 
wait  until  the  ink  is  dry.  set  up  |  gen  peroxide  and  water  (50^ 


registration  marks  to  verify  that 
both  sides  of  the  board  are  in 


a  pint  in  any  drug  or  gro- 
cery store).  Tlie  resist  ink  costs 


alignment,  and  screen  off  the  '  about  SlO  a  quart  and  will  last 
second  side.  Both  sides  should      several  years.  The  process  is 
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Fig.  4,  Return  loss  citn*e  obmmed  an  silk-screened  3-bandfeed  before 
dielectric  hading . 
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my  pocket,  the  project  is  just 
starting  to  get  imeresting.  The 
next  step  was  to  lest  and  deter- 
mine how  well  we  did.  Will  the 
antenna  feed  perform  at  all  three 
frequencies  or  did  we  just  spend 
a  lot  of  time  constructing  some- 
thing not  usable?  Well,  u  hcthcr 
you  call  us  lucky  or  technically 
competent.  I  don't  know — but 
testing  showed  a  very  usable 
antenna  feed. 

Kerrv  N61ZW  was  able  lo  run 
a  return  loss  test  over  the  fre- 
quency span  of  600  MHz  to 
6,000  MHz  in  one  continuous 
swept  test.  See  Fig-  4  for  the  fre- 
quency sweep  chart,  showing 
very  good  results  at  our  three 
frequencies  of  interest. 

By  the  way,  a  good  return  loss 
measurement  is  just  the  same  as 
saying  a  good  SWR  is  present  at 
a  point  of  interest.  Look  at  rcium 
loss  as  saying  at  a  specific  fre- 
quency the  (device)  is  absorbing 
nearly  all  RF  power  and  is  retum- 
jjig  very  little  RF  power  back  to 
the  source.  While  return  loss  is 
expressed  as  a  dB  value,  SVV  R 
is  expressed  as  a  ratio  betw^ecn 
forward  and  lellectcd  power. 


The  relationship  between  a 
low  return  loss  dB  value  and  a 
poor  SWR  is  identical.  Sec 
Table  1  for  a  few  relationships 
between  the  measurements. 

The  performance  obtained 
from  the  t riband  feed  was  very 
good  and  showed  a  raw^  return 
loss  of  23  dB  at  2304  MHz.  30 
dB  at  3456  Mil/,  and  17  dB  ai 
5760  MHz.  The  exact  minimum 
return  loss  was  in  all  cases  a 
liiilc  high  in  frequency,  although 
quite  usable  as  is.  While  we 
missed  the  mark  (high)  by  a 
small  amount,  this  proved  to  he 
a  very  lucky  break  tor  us.  The 
original  antenna  feed  was  tested 
"raw" — that  is,  without  a  pro- 
tective coal  of  polyethylene  or 
similar  material  to  stop  the  cop* 
per  from  being  affected  by  the 
wind,  rain  and  such.  When  the 
finished  antenna  was  sprayed 
with  a  protective  coat  of  resin, 
the  total  effect  was  a  dielectric 
loading  of  the  elements  and  low- 
ering  of  the  resonant  frequency 
a  few  percent,  making  all  fre- 
quencies better  placed  on  the 
slope  of  the  return  loss  curve. 
Was  this  a  case  of  three  wrongs 
make  aright?  I'll  never telK but 
just  call  me  lucky  from  now  on. 

In  actual  use  suspended  by  the 
rigid  RG- 1 4t  solid  coax,  my  an- 
tenna proved  to  fijnction  very 
well,  Changing  to  a  different 
iransverter  band  only  required 
undoing  the  main  DC  power 
cable  and  (he  antenna  coax  as 
well  as  the  IF  coax,  and  connect- 
ing them  back  to  the  new  fre- 
quency unit  for  minimum  effort 
!o  change  bands  rapidly  for  any 
QSO  party. 


On  the  Go 


Number  57  on  your  Feedback  card 


Mobile,  Portable  and  Emergency  Operation 


Steve  Nowak  KE8YN/5 
15475  Summerwood  Avenue 
Baton  Rouge  LA  708 1 7 

High  fashion  for  hams 

What  does  [he  well-dressed 
amateur  radio  operaior  wear 
when  called  upon  to  provide 
communications  in  an  emer- 
gency situiiiion?  While  the 
handie-talkie  un  the  beU  and  the 
callsign  name  tag  are  required, 
there  arc  many  other  important 
accessories  that  should  he  on  his 
or  her  list.  The  following  sug- 
gestions are  noi  intended  to  be 
all-inclusive,  but  should  prove 
to  be  a  good  starting  point  for 
when  you  get  that  phone  call  to 
repon  lo  the  disaster  services  of- 
fice. Red  Cross  or  other  agency. 

Radio  gear 

•  The  radio  it.sclf— don't  laueh!  It 
has  happeiied,  Tlie  dd  HT  may  come 
in  handy  as  a  spate,  so  pack  it  too. 

•  Antennas— if  you're  taking  a 
handiC'talkie.  you  may  wajit  to 
include  an  extra  rubber  duck,  a 
quarter  or  five-eighths  wave  tele- 
scoping antenna  and  a  J -pole 
which  can  he  rolled  up.  such 
as  those  made  from  300  ohm 
iwtnlead.  If  you're  raking  a  mo- 
bile rig,  a  magnetic  mount  an- 
tenna is  essential,  especially  if 
you  end  up  in  a  car  not  your  own. 
Either  a  J-pole  or  a  mag  mount  is 
extremely  helpful  if  you  end  up 
inside  a  building.  The  J -pole  can 
be  thumbtacked  to  a  wall  or  taped 
10  a  window,  A  mag  mount  can 
be  set  on  top  o!  a  metal  filing  cabi- 
net, which  w  ill  provide  an  accept- 
able ground  plane.  Also,  don't 
forget  connector  adapters.  An  an- 
tenna with  a  PL- 259  won't  work 
with  a  BNC-cquipped  radio  w  ith- 
oul  the  adapter.  If  you  have  an  ex- 
tra length  of  cable  with  barrel 
connectors  at  both  ends,  you  im- 
prove your  chance  of  finding  a 
good  antenna  location  and  a  gotxl 
operating  position  signiilcantly. 

•  External  microphone— you 
may  have  to  set  the  radio  away 
from  easy  access,  so  an  exter- 
nal microphone  is  helpful.  Also, 


if  you  are  in  the  field,  this  al- 
lows you  to  keep  the  handie- 
talkie  on  your  bell  and  position 
the  microphone  on  your  collar 

•  Headphones  or  earplug^you 
may  be  surprised  at  the  noise  lev- 
els you  may  cncoimten  so  an  ear- 
plug is  the  least  you  should  bring. 
PeiKHiaily  I  like  the  dual  head- 
phones with  a  boom  microphone* 
It  the  noise  level  is  high,  I  use 
both  eiirpieces.  If  it  is  quieter,  I 
can  slide  one  side  off  so  f  can  hear 
nearby  activity. 

•  Power^sure,  you've  got  a 
battery  pack  and  a  charger,  hut 
how  are  you  going  to  recharge 
it  if  there  is  no  clecirical  power 
in  ihe  area?  This  is  especially 
true  if  you*U  be  doing  damage 
assessment  and  walking  through 
the  damaged  area.  Bring  your 


short.  This  h  because  wc  as- 
sume weMl  be  out  for  a  day  and 
be  back  home  by  night  Some- 
times that  just  doesn^t  workout. 
Whatever  time  you  estimate 
you'll  be  out,  triple  it  when 
planning  for  these  items, 

•  Medication — bring  along  any 
prescription  medicines,  as  well  as 
a  small  lu>tile  of  aspirin.  If  you 
are  w-orkine  a  cold-weather  situ- 
ation,  throat  lozenges  might  be 
helpful.  If  you're  going  to  be 
in  the  heat,  don't  forget  the 
sunblock.  And  remember  eye* 
glasses,  contact  lens  supplies,  etc. 

•  Clothing^noi  a  suitcase 
fulL  but  a  few  key  items.  Once 
again,  examine  the  situation 
you'll  be  placed  in.  If  you're  at 
the  disaster  site,  will  you  need 
to  add  a  raincoat?  Small  pon- 
chos are  available  for  a  few 
dollars  which  fold  up  into  a 
package  little  larger  than  a  hand- 
kerchief. Hats  are  essential  for 
rain,  cold  and  sunlight  (espe- 
cially if  you're  thin  on  top!). 


££ 


Whatever  time  you  estimate  you'U  be 
out,  triple  it  and  plan  for  ttiat " 


NiCd  batteries  and  charger  but 

also  plan  for  the  worst.  A  ciga- 
rette lighter  adapter  cable  is  al- 
ways handy,  as  is  a  charger 
which  can  be  used  in  a  car  One 
of  the  least  glamorous  and  most 
important  accessories  you  can 
buy  is  a  battery  holder  which 
accepts  alkaline  batteries.  Most 
take  A  A,  so  make  sure  you  have 
a  ready  supply  of  those,  as  welL 
If  you're  operating  a  high- fre- 
quency rig,  make  sure  you  bring 
along  not  only  the  power  sup- 
ply but  also  a  heavy  duly,  and 
very  km^  eittension  cord,  AC 
power  may  be  in  one  direction 
and  your  antenna  lead  in  the 
other,  especially  if  you  are  in  a 
location  which  forces  you  to  use 
a  generator. 

•  Cases — some  neoprene  cases 
provide  excellent  shock  protec- 
tion. Some  hams  like  to  use 
a  photographer's  vest  which 
has  a  lot  of  pockets  and  keeps 
everything  handy. 

Personal 

While  we  often  do  pretty  well 
with  the  radio  gear,  here  is  an 
area  where  we  sometimes  fall 


I 


Dress  for  the  weather  you  are 
experiencing  and  throw  in  a  few 
extras  for  the  weather  you  might 
face  later  A  change  of  clothes 
can  be  essential,  especially 
if  ihey  get  wet.  Shoes  and  socks 
are  often  the  first  to  get  soaked. 
Finallv,  remember  vour  mother's 
advice  and  include  some  clean  un- 
derwear. 

•  Toiletries — I  like  to  carry  a 
plastic  bag  with  a  disposable 
razor,  sample-size  shampoo, 
shaving  creatn  and  deodorant, 
1  once  spent  four  days  at  a 
hospital  during  a  blizzard,  and 
those  were  among  the  items  I 
missed  most* 

Miscellaneous 

•  Identification— if  you  have 
been  issued  identification  by  a 
government  agency,  make  sure 
you  have  it  with  you.  Also, 
driver's  1  tee  use,  hospitalization 
card  and  a  credit  card.  Even 
though  we  are  no  longer  re- 
quired lo  have  our  ham  liLcnse 
on  our  person,  it  is  recom- 
mended that  you  carry  that  as  ' 
well.  Some  agencies,  such  as  the 
Red  Cross,  use  window  signs 


which  identify  a  vehicle  as 
being  used  by  volunteer  aid 
workers.  This  is  useful  because 
many  victims  of  storms  or  other 
disasters  are  concerned  about 
looters.  An  unmarked  vehicle 
driving  by  slowly  can  be  very 
upsetting  to  someone  who  has 
just  been  through  a  painful 
experience. 

•  Paper,  pens,  etc. — even  if 
you  are  being  sent  to  a  shelter 
set  up  at  a  school,  don't  expect 
to  find  paper  and  pencils  readily 
available.  A  small  notebook  is 
handy  in  the  field,  while  a  lined 
tablet  on  a  clipboard  works  well 
in  a  fixed  location.  As  they  say^ 
the  smallest  scrap  of  paper  is 
greater  than  the  greatest  mind.  I 
like  to  have  a  few  ball  points  as 
well  as  a  permanent  felt-lip 
marker  or  two.  The  markers 
sometimes  come  in  handy  on 
duct  tape  for  making  signs,  or 
marking  equipment. 

•  Plastic  bags — I  like  to  carry 
half  a  dozen  sandwich-sized 
zip-seal  type  bags  lucked  into 
a  couple  of  the  larger  ones. 
They  *  re  great  for  keeping  things 
dry,  including  notebook*  spare 
batteries,  etc.  I'll  also  use  the 
bags  lo  hold  some  of  my  other 
supplies,  so  they  do  double  duty, 

•  Flashlight — a  small  flash- 
light can  be  a  lifesaver.  You  may 
not  need  it,  but  if  you  don't  it 
isn't  (hat  heavy, 

•  The  Little  Stuff — electrical 
tape,  small  tool  kit.  and  of 
course  duct  tape. 

Naturally,  each  person  will 
have  slightly  different  needs, 
but  this  is  a  good  starling  point. 
Most  of  this  should  fit  pretty 
easily  into  a  canvas  gym  bag, 
and  with  the  exception  of  the 
radio  and  powder  supply,  you  can 
keep  such  a  bag  packed  and 
ready  to  go.  I  try  to  check  my 
batteries,  the  pens,  etc.  twice  a 
year — I  check  them  when  I 
change  my  smoke  alarm  batter- 
ies— the  same  days  we  switch  to 
or  from  davlieht  savings  time* 
This  bag  of  supplies  is  kind  of 
like  a  Rreexiinjiuisher:  You  may 
never  need  it,  but  it's  nice  to 
know  it's  available. 

Don"t  forget  lo  send  your  ideas 
and  experiences,  either  to  the  ad- 
dress at  the  top  of  the  column 
or  via  E-mail  to  [74640.14420 
compuservcxom]. 
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Afidy  MacAlliSter  W5ACM 
1 47 U  Knights  Way  Drive 
Houston  TX  77083 


Amateur  Radio  Via  Satellites 


New  Russian  in  the  sky 

On  March  4lh  iil  0200  UTC  a 
START- 1  rockei  was  launched 
fmrn  ttic  Svobodnv  cosmodrome 
in  easlem  Russia.  The  pay  load 
was  a  Zcya  miliiary  saiellite,  with 
a  Tew  add]  I  ions.  The  satellilc 
weighs  87  kg,  14  kg  of  which  is 
RS-16  (Radiu  Spori),  the  ncwesi 
hamsat  in  the  sky. 

Although  ninion*  of  ihe  immi- 
nent launch  of  RS-16  have  been 
circulating  for  a  number  of 
months.,  information  has  been 
skeichv.  With  each  hit  of  new  data 
come  more  queslit>ns.  When  the 
new  saidlite  achieved  orbit,  RS- 
16  went  fn^m  Cimjecture  and 
%'apor%^are  to  hanisai  status.  IntVjr- 
maiion  began  to  surface  on  the 
Internei.  bui  the  pursuit  of  knowl- 
edge continties.  What  isa START- 
1  rocket?  What  and  where  is  the 
Svobodnv  cosmodrome  ?  Whiii  is 
a  Zeya  satellite?  What  is  RS-16 
good  for?  Who  can  use  it.  and 
how? 

The  rocket 

The  START' 1  rocket  is  re- 
ported lo  be  a  modified  SS-25  in- 
tcrconiincnta!  ballistic  missile 
(ICBM).  In  Russia,  the  SS-25  or 
"Sickle"  is  called  the  F^po/  (Rus- 
sian for  poplar  trecK  It  was  de- 
signed as  a  replacement  for  the 
iinsucces.sful  mobile  SS-16 
JCBM,  The  SS-25  was  developed 
b>  the  Moscow  tnsiituie  for 
Thermotechnolosv  (MITK  Sev- 
cral  tests  were  made  in  the  early 
1980s  and  the  Strategic  Rocket 
Forces  (RVSN)  of  the  Soviet 


Photo  A .  TJw  Zeyti/ RS-16  Miitllite 
rises  from  the  ashi's  of  the  colli 
wan 
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Union  accepted  the  SS~25  for  of- 
ficial  scr\'ice  in  December  1988* 

The  Topol/SS-25  is  a  three- 
stage  solid-fueled  missile  stand- 
ing juiit  over  60  feet  without  a 
warhead.  It  was  designed  to  carry 
a  single  550  kiloton  nuclear  war- 
head. Approximately  70  percent 
of  all  Topolii  for  military  jiervicc 
arc  depti\ved  on  large  seven-axte 
mobile  launchers.  The  rest  are 
housed  in  silos. 

In  1991  the  USSR  and  the 
United  Slates  signed  the  START- 
1  agreement  (Strategic  Amt^  Re- 
duction Talks)  to  reduce  nuclear 
arsenals  on  holh  sides  by  25  per- 
cent. Two  years  later  after  the 
breakup  of  the  USSR.  START-2 
wa5  Signed  This  document  called 
for  the  etiminatiDn  of  almost  75 
percent  of  the  nuclear  warheads 
and  all  the  multiple-warhead^ 
land-based  missiles  in  the  US  and 
the  former  Soviet  republics. 
Rather  than  destroy  hundreds  of 
SS-25  missiles,  a  program  was 
begun  to  use  them  as  launch  ve- 
hicles for  small  satellites.  Modifi- 
cations included  the  addiiiou  of 
a  fourth  stage  engine  to  carry  the 
payload  to  orbit. 

Svobodny 

While  the  START^  1  rockei  has 
been  flown  before,  the  Svobodny 
cosmodrome  is  new.  The  launch 
of  Zeya/RS- 1 6  was  the  first  from 
this  new  cosmodrome  (128  deg. 
East.  5 1  deg.  North)  located  in  the 
Auiur  region  about  I  (K)  km  north 
of  the  Chinese  border,  Russia's 
primary  hcavy-jaimch  space  facil- 
ity at  Baikonur  is  in  Kazakhstan. 
While  the  Russian  Space  Agency 
has  a  20- year  leasing  agreement 
with  Kazakhstan,  it  was  consid* 
ered  prudent  to  select  a  site  within 
the  borders  of  Russia  for  an  addi- 
tional site.  Svobodny  was  picked 
in  late  1993  since  it  had  various 
assets  of  the  previous  missile 
division  in  place  which  were 
transferred  to  the  Sp:ice  Test  and 
Control  Center. 

Russia's  other  domestic  space 
center  is  in  Pleseisk.  This  site  is 
farther  north  and  is  not  equipped 
for  heavy  launch  vehicles.  The 


Fig.  1.  Picfonaf  view  of  Zeya/RS-/ 6  showing  antenna  locations 
(UA3CR&AMSAT-RL 


latitude  difference  is  very'  impor* 
tani,  A  bt)osier  launched  from 
Svobodny  can  carry  20-25  per- 
cent  more  payload  weight  to 
orbit  than  the  same  booster 
launched  from  Plesetsk. 

The  Svobodny  cosmodrome 
incorporates  numerous  facilities 
for  launch  and  support  opera- 
tions. The  launch  sites  include 
silos  for  Rokot  and  Start  boost- 
ers in  addition  to  large  Angara 
vehicle  pads  that  are  currently 
under  construction.  Most  of  the 
com  pie  A  is  located  on  the  north 
side  of  the  city  of  Svobodny- 1 8 
except  (he  helicopier  landing 
area  just  south  of  the  city  near 
the  Zeya  River.  Buildings  for 
oxygen,  nitrogen  and  hydrogen 
generation  arc  part  of  the  sys- 
tem* in  addition  to  radio  facili- 
ties, industrial  operations, 
ptirification  units  and  rockei 
fuel  storage.  A  Rokot  launch 


vehicle  flight  is  scheduled  for 
later  this  yean  Support  for 
the  Angara  launch  vehicle  will 
occur  after  the  year  2000. 

Zeya/RS- 16 

it  lias  been  reported  that  RS- 16 
is  an  iniegral  part  of  the  Zeya  sat- 
ellite.  Previous  RS  spacecraft 
have  been  separate  satellites  or 
self -contained  electronic  units  at- 
tached to  anuiher  satellite  deriv- 
ing their  power  from  the  host 
spacecraft. 

Zeya/RS'  16  is  primarily  a  navi- 
gation satciUte  with  the  addition 
of  amateur  radio  devices.  Ai  87 
k^  It  is  relntivclv  small,  hut  car- 
ries  both  a  GPS  (dlobat  Position- 
ing System)  and  GLONASS 
receiver  system.  On  the  outside  of 
the  crafi,  20  laser  reflectors  pro- 
vide a  means  for  accurate 
grcjund-based  optical  tracking. 


^Y^^ 


Pboio  B.  Zeya/HS-I6  and  the  amstniviiuti  team  at  the  Svobothiy 
cosmodrome.  Project  leader  Alex  Papkifv  RA3XBU  is  on  the  right  in 
The  from  row  i  photo  from  AMSAT-R). 
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Uplink  Passband 


Downlmk  Passband 


10m  Beacons 


70cm  Beacons 


145.915 -145,948  MHz 


29.415 -29,448  MHz 


29.408  &  29.451  MHz 


435.504  &  435.548  MHz 


Table  1.  Radio  configuration  ofRS'16, 


The  sateUile's  orbil  is  only  470 
km  up  Wiih  an  inclination  of  97 
degrees.  This  low  polar  orbit  pro- 
vides about  four  orbits  per  day  for 

most  hamsat  chasers.  The  orbit  is 
sun- synchronous  with  passes  oc- 
cumng  around  noon  and  midnight 
local  time.  These  passes  lasi  be- 
tween six  and  14  minutes  each,  de- 
pending on  the  maximum  elevation 
with  respet^  to  the  obMrrven 

Working  RS-16 

Our  newest  hamsat  is  a  Mode 
"A"  satclliEe  with  a  few  additions. 
Mcxic  "A"  refers  to  the  combina- 
tion of  a  2m  uplink  receiver 


paired  with  a  1  Oni  downlink  trans- 
mitter. The  satellite  is  equipped 
with  one  1  Om  antenna,  one  or  two 
antennas  on  2m  and  four  for 
70cm.  Table  1  shows  the  uplink/ 
downlink  passband  and  beacon 
frequencies. 

The  1  Om  output  power  is  sw  itch- 
able  between  1,2  and  4.0  watts.  The 
70cm  beacons  run  at  1 .6  watis  oui. 
Hible  2  shows  two  typical  samples 
of  CW  telemetry  received  on  the 
435.504  MHz  CW  beacon.  The 
parameter  definition  column  is 
incompteie  due  to  a  lack  of  infor- 
mation from  the  satellite  builders. 
More  details  will  filter  out  of 
Russia  in  the  months  to  come. 


CWData 
Day  Pass 

CWData 
Night  Pass 

Parameter  Definifon 

RS16 

RS16 

Satellite  Identification 

P167 

P158 

PSU  Voltage  (16V  nominal) 

O220 

OO 

Solar  Pane  Voltage 

N46 

NO 

Solar  Panel  Current 

MO 

MO 

LO         , 

LO 

K7 

K7 

J5          1 

J5 

1          17          ' 

17 

1 
1 

H49         1 

H49 

GO 

GO 

Ft64 

F155 

£8 

Ed 

Inside  Temp.  1  In  degrees  C 

05 

D5 

Inside  Temp.  2  in  degrees  C 

C8 

C9 

Inside  Temp,  3  in  degrees  C 

B8 

B9 

Inside  Temp.  4  in  degrees  C 

A6 

A6 

Inside  Temp.  5  in  degrees  C 

RS16 

RS16 

Satellite  Identification 

Table  2.  Panial  description  of  70cm  telemetry  values  received  from 
RS-16  on  March  23, 1997\for  nt*o  typical  day  and  night  passes. 


Shortly  after  launch,  ihe  10m 
beacon  on  29.408  MHz  was  active, 
sending  data  back  to  ground  con- 
Unollers  in  Russia  and  momtoring 
stations  around  the  world.  This  bea- 
con was  then  shut  off,  while  the 
435.504  MHz  beacon  was  acti- 
vated. The  beacon  fmquencics  on 
I  Om  and  70cm  are  easy  to  receive. 
The  signals  are  quite  strong.  A  por- 
table shortwave  receiver  with  SSB 
(single-sideband)  or  CW  capability 
can  receive  RS- 16  with  only  a  built- 
in  whip  antenna.  The  70cm  beacon 
is  surong  enough  to  open  the  squelch 
on  a  FM  handie-talkie  with  cmly  a 
"duck*'  antenna  on  a  ^ulhJ  pass.  To 
get  gtK)d  copy  on  the  70cm  C  W  le- 
lemetT};  though,  a  receive  convener 
or  mulmnode  70cm  rig  is  needed 
There  was  some  early  speculation 
about  the  possibility  of  a  transpon- 
der output  between  the  two  70cm 
beacons,  but  sources  in  Russia  have 
stated  iJiat  ihe  craft  does  not  have 
that  capability. 

When  the  transponder  is  acti- 
vated for  general  use,  operaiion  should 
be  as  easy  as  the  popular  RS- 10  sat- 
eliiie,  only  with  better  downlink 


signals.  RS-16  prt>mises  to  be  an 
exciting  saicUite.  h's  tn  orbit  and  it 
works.  Old  ICBMs  are  good  for 

something...  more  hanisatsS 

Field  Day  1997 

Field  Day  is  always  scheduled 

for  the  fourth  weekend  in  June.  This 
year  that  occurs  on  the  28th  and 
29th,  We  have  one  fewer  high  alti- 
tude saielhtc  (A- 0-13),  but  a  few 
new  low-earth-orbit  satellites  for 
extra  points  in  the  American  Radio 
Relay  League  competition,  or  for 
the  AMSAT  (Radio  Amateur  Sat- 
ellite Corporation)  activity.  The 
AMSAT  rules  last  year  worked 
well  and  will  show  little  if  any 
change  for  1997.  Check  ihc 
AMSAT  Web  page  at  the  URL 
OJniversal  Resource  Locator)  [hup: 
//www.  amsat  org]  for  details.  The 
Held  Day  information  is  down  a 
few  levels  under  the  "activities/ 
amsaifd"  subdirectories.  The  rules 
will  also  be  pu bli shed  in  the  MISAf 
Journal,  or  can  be  obtained  for  a 
self-addressed  stamped  enveloj 
from  me,  W5ACM, 


210  Utica  Street  Tonawanda,  NY  141 50  (716)  692-5451 


POWER  AMPS 
&  PREAMPS 

AM  &  FM  2.0  Mhz  -  L2  Ghz,  2,0  Mhz  -  2.3  Ghz 

$75.00  to  $450.00 

ATV TRANSMiTlERS  FOR  FM  23CM  &  33CM 

ATV  Transmitters  -  Transceivers  - 
Down  Converters  70  CM  Up 

Cable  VIDEO  MODULATORS  INCLL  DING 

Power  Amps.  3  W  Output 

DIGITAL  READOUT  on  FREQUENCIES. 

RA,  with  or  w  iihoui  T/R 

$275.00  NO  T/R     $3 1 8.00  WITH  T/R 

Others  products  inc.  ATV  samplers 

Write  or  call  for  catalog 
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Number  60  pn  your  F&^dtiACk  card 


IISK  KlIBOOM 


MichaelJ.Geief  KB1UM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 


Your  Tech  Answer  Man 


I 


Color  quagmire 

Tve  been  re-reading  same  of 
my  old  foloT  TV  reference  btx>ks* 
and  I  feci  I  was  noi  sufficienUy 
accurate  in  last  month's  i realise 
regarding  the  encoding  of  the 
color  signal.  Although  ihe  chroma 
portion  of  the  signal  is,  indeed. 
encoded  on  the  color  suhcarrier* 
l*m  afraid  my  description  of  cx- 
acily  how  ii*s  done  was  a  hit  off 
ihc  deep  end  in  spois.  To  fully 
utiderstand  it,  you  need  to  delve 
into  quadrature  modulation,  [  and 
Q  signals,  and  some  other  pretty 
hniry  stuff.  For  our  purposes, 
though,  just  consider  that  the 
color  subcarrier  is  a  complex  sig- 
nal whose  positive  and  negative 
peaks  contain  separate  color  in- 
formation, and  whose  phase  de- 
scribes ihe  color  value,  while  the 
amplitudes  of  ihe  peaks  describe 
the  saturation  (strength)  of  the 
color.  And  oh,  yes,  it's  a  sup- 
pressed^carrier  signal  Just  like  we 
use  on  sideband  radios. 

Touchy 

The  upshot  is  that  the  color 
subcarrier  is  one  loiichv  si  anal, 
especially  where  time  is  con- 
cerned. Just  a  few  fractions  of  a 
microsecond  of  lime  jiiler,  and  it's 
useless.  In  normal  broadcast  ser- 
vice, this  sensitivity  lo  timing  er- 
rors wasn't  important  as  the 
timing  of  a  signal  doesn't  change 
just  because  you  send  it  over  the 
air.  At  least,  not  with  iine-of-sighl 
VHF/UHF  signals. 

Recording  it  was  another  mat- 
ter altogether.  No  mechanical  sys- 
tem can  remain  stable  enough  to 
avoid  sub-microsecond  titning 
errors!  In  fact,  typical  errors  for  a 
movins^  device  are  manv  orders  of 
magnitude  greater.  But  before  we 
get  into  the  fine  details  of  record- 
ing color,  let's  kx*k  at  video  accord- 
ing in  general:  how  it  happened, 
what  it  took  to  make  it  work,  and 
what  led  to  the  devciopmcni  of 
that  S250  VCR  on  your  shelf. 


A  lotta  lotta 

By  the  lime  all-electronic  televi- 
sion was  developed,  audio  record- 
ing had  been  around  lot  a  long  time. 
Starting  with  the  good  ol"  needle- 
in-a-grtx>ve  approach  of  the  phono- 
graph record,  and  progressing  to 
practical  magnetic  recording, 
thene'd  been  lots  of  development  in 
souihI  recording.  Sound  wasn't  re- 
ally Iha!  hard  to  record.  Alt  you 
needed  was  a  fairly  siahly-nioving 
medium  and  a  way  to  impress  a 
vaiytng  signal  on  it.  The  key  to  the 
relative  ease  of  recording  sound 
was  that  the  amount  of  information 
required  was  not  high.  For  decent. 


Called  the  "kinescope."  this  ma- 
chine simply  put  the  image  from 
a  picture  tube  right  onto  regular 
movie  film.  It  worked  decently, 
but  because  the  scanning  lines  of 
the  original  picture,  as  captured 
on  film,  didni  precisely  match  up 
with  ihe  scanning  lines  of  the 
camera  later  used  to  irajtsmit  the 
image  from  the  film,  moird  pat- 
terns were  a  real  problem.  Also, 
the  film  had  to  be  developed  be- 
fore the  image  could  be  used. 
Nonetheless,  hroadcasiers  made 
wide  use  of  the  kinescope,  sim- 
ply because  there  wasn*t  an\ihing 
else  available.  Many  great  pro- 
grams, such  as  ihc  early  Honey- 
mofftiers  and  f  Love  Lmy  shows, 
survive  today  only  because  of  the 
old  kinescope  recordings. 

The  hum  was  on  for  a  bciier 
way  to  preserve  and  manipulate 
television  images. 


"/  sure  wouldn't  have  wanted 

my  fingers  anywhere  near 

those  reels  when  they  got 

up  to  speed!'' 


understandable  speech.  3  kHz 
would  do.  For  g^nxl  music  fidelity, 
no  more  than  aKiui  20  kHz  would 
ever  he  required,  since  most  hu  man 
ears  can't  hear  an v thing  above  that 
anyway.  Of  course,  lo  provide  the 
true  high  fidelity  of  today *s  sound 
niedia,  many  years  of  research  were 
needed,  as  frequency  response  is 
only  a  small  pan  of  the  overall  re- 
quiremcnis.  And  research  into  bet- 
ter sound  is  still  going  on  at  a 
furious  pace.  Still,  if  yt>u  could  cap- 
mrc  3  kHz  or  so  on  any  medium, 
you  could  record  usable  sound. 

The  rcqiiiremenis  lor  storing 
television  signals  were  much. 
much  greater  In  TV,  there's  a 
whole  lotta  signal  going  on!  A 
monochrome  signal  conforming 
to  the  American  format  of  525 
lines  and  30  frames  per  second 
required  well  over  3  MHz,  or 
1 ,000  limes  the  bandwidth  of  a 
low-fi  speech  signal.  Even  long 
before  color  was  part  of  the  equa- 
tion, people  were  searching  for 
ways  to  record  TV  signals.  The 
broadcast  industry  badly  needed 
a  way  to  store  programs  for 
editing  and  later  transmission. 

The  first  successful  approach  to 
storing  television  images  didn't 
record  the  video  signal  at  all! 


Crank  'er  up 

Well,  if  you  needed  more  band- 
width, you  jusi  increased  the  t;ipc 
speed  of  a  normal  tape  recorder 
until  you  could  cram  it  all  on  tape, 
right?  Believe  it  or  not,  people 
built  such  machines,  with  linear 
tape  speeds  of  hundreds  of  inches 
per  second.  These  things  had  huge 
reels  of  tape,  and  1  sure  wouldn't 
have  wanted  iny  fingers  ajiy  where 
near  those  reels  w  hen  they  got  up 
to  speed!  Did  they  work?  Well, 
kind  of.  but  it  wasn  t  as  simple  as 
just  running  the  tape  fast,  though. 
No  magnetic  head  can  be  de- 
signed to  have  a  frequency  re- 
sponse from  near  DC  to  many 
MH/,,  because  tape  heads  arc  in- 
ductors (after  all.  they 're  Just  coils 
of  wire  wrapped  around  a  dough- 
nut-shaped core  with  a  gap  in  it). 
and  inductors  resonate.  AJsij,  if 
you  make  the  gap  small  enough 
to  capture  the  high  frequencies 
without  their  blurring  togeihcr, 
the  head  will  have  almost  no  low- 
frequency  capabilUy.  Still,  semi- 
successfiil  machines  w^ere  built  by 
splitting  the  video  signal  into  sev- 
eral hands  of  frequencies  and  re- 
cording them  in  parallel  on  one 
tape,  with  head  gaps  optimized 


for  each  band.  The  BBC  actually 
used  such  a  machine  on  the  aii; 

A  geared -up  analog  tape  re- 
corder had  tremendous  limita- 
tions, though.  The  obvious  one, 
of  course,  was  how  much  tape  it 
took  to  record  a  useful  amount  of 
programming.  Even  more  serious 
limiiatiuns,  though,  revolved 
around  technical  issues.  For  in- 
stance, the  splitting  and  reconi- 
bining  of  the  video  signal  resulted 
in  all  kinds  of  phase  shift  prob- 
lems, especially  since  the  slightly 
irregular  motion  of  the  tape 
over  ihe  heads  caused  timinii  er- 
rors  that  varied  from  track  to 
track.  The  result  was  a  wobbly, 
distorted  picture,  but  it  was  a 
video  signaL  and  ii  was  a  start 
toward  a  practical  video  recorder 

My  head  Is  spinning 

In  1956.  after  several  years 
of  research  and  development, 
Ampex  Corporation  introduced 
the  first  n stating- head  video  re- 
corder Called  the  '^quadruplex" 
VTR,  because  there  were  four 
heads  mi>UBied  on  the  rotating 
wheel,  this  machine  was  aimed 
31  the  broadcast  market^  and  w  as 
designed  to  its  requirements  of 
high  precision.  For  instance,  the 
mechanical  liming  error  could 
be  servo-adjusted  to  abi^ui  one 
microsecond,  which  was  neces- 
sary for  proper  editing.  This  was 
no  ordinary  tape  recorder!  Em- 
ploying two-inch  high-precision 
tape,  it  involved  some  revulu- 
tionary  techniques,  such  as  the 
servo-controlled  rntating  heads 
and  FVl  recording,  and  cost 
around  $100,0001  The  heads, 
which  only  lasted  a  couple  of 
hundred  hours,  cost  thousands 
of  dollars  to  replace.  And.  on  top 
of  everything,  a  well -trained 
technician  was  required  to  op- 
crate  and  ni  Li  in  tain  the  mtinsier. 
it  was  a  tremendous  success, 
though,  and  quad  VTRs  were  the 
broadcast  standard  until  about 
ten  or  liftocn  years  ago.  Vd  ven- 
ture a  guess  that  some  are  still 
in  use,  though  they've  largely 
been  replaced  by  much  cheaper, 
more  modern  formats* 

Although  the  quad  VTR  did  not 
filter  down  to  the  home  user,  its 
basic  principles  were  adapted  for 
later,  simpler  machines  that  didn't 
require  broadcast  precision.  The 
most  important  innovation  was 
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the  routing  head  concept.  Tliere 
was  just  no  getting  around  the 
fact  thai  a  high  head-to-tape 
speed  was  required  for  the  band- 
width of  a  TV  signal.  But  why 
move  the  tape  past  the  heads  real 
fast  when  you  can  move  the 
heads  then^selves?  By  using  a 
narrow  track  width,  and  spin- 
ning the  heads,  it  was  possible 
to  create  a  series  of  tracks  next 
to  each  other  on  the  tape,  effec- 
tively utilizing  ihc  entire  surface 
area  of  the  medium  in  a  very 
efTicient  manner.  This  permitted 
the  linear  tape  speed  through  the 
machine  to  be  stow  (the  quads 
ran  at  1 5  inches  per  second,  and 
a  modern  home  VCR  runs  at  a 
fraction  of  an  inch  per  second). 
At  the  same  time,  the  actual 
head-to-tape  speed  could  be 
anywhere  from,  say,  300  to 
1,500  ips.  Though  the  rotating 
head  technique  introduced  all 
kinds  of  technical  obstacles  of 
its  own,  it  at  least  solved  the 
bandwidth  problem,  which  had 
plagued  the  development  of 
video  recording  from  the  very 
beginning. 

In  I960,  only  four  years  after 
the  debut  of  the  quadruplex 
VTR.  Sony  Corporation  intro- 
duced the  first  commercially 
available  helical  recorder,  which 
also  had  rotating  heads,  but 
which  differed  in  many  signifi- 
cant  respects,  and  cost  about 
1/50  what  a  quad  machine  cost. 
Although  there's  much  contro- 
versy over  who  actually  in- 
vented the  helical  concept, 
in  which  the  tape  is  wrapped 
around  a  drum  in  diagonal  fash- 
ion, producing  a  slanted  record- 
ing track,  it  appears  that  it.  loo, 
came  from  Ampex.  Sony  and 
Toshiba  quickly  developed  it 
into  a  viable  product,  though, 
while  Ampex  stayed  devoted 
to  making  the  big  broadcast 
machines. 

This  new,  relatively  inexpen- 
sive, machine  was  aimed  at  the 
non-broadcast  user,  and  wasn't 
designed  for  the  tight  specs  re- 
quired for  broadcasting.  It,  loo, 
was  an  instant  hit,  and  refinement 
of  its  principles,  and  conquering 
of  the  color  problem,  eventually 
led  to  the  modem  VCR.  Nc%l 
time,  we'll  take  a  look  at  helical 
video  recording.  Until  then,  73  de 
KBIUM. 


Letters 

Continued  from  page  7 
Amateur  Radio  art  on  the  HF 
bands  whereas  additional  theory 
15  not.  It  is  a  skill  that  can  be 
mastered  by  anyone...  who  is  not 
mentally  handicapped.." 

The  CW  requirement  was  a 
logical  necessity  in  the  eras  when 
it  was  the  only  or  primary  means 
of  radio  communication.  With 
CW's  actual  usage  today  account- 
ing for  only  a  small  fraction  of 
contacts  and  being  arguably  the 
least  efficient  mode  of  data 
throughput,  it  has  been  retained 
M  a  form  of  hazing  with  abso- 
iutely  no  logical  supportable  ar- 
gument as  to  why  its  retention 
upholds  any  of  the  five  principles 
our  service  is  charged  with  in  Sec- 
lion  97. 1  of  the  FCC  rules.  In  fact, 
today  CW's  requirement  is  in  di- 
rect conflict  with  all  five  of  these 
principles.  I  will  assume  Mr. 
Hanlon  slept  through  his  Novice 
theory  class  and  missed  these 
fundamental  reasons  for  our 
existence. 

These  principles  include  *to 
advance  the  radio  an,  to  improve 
communication  and  technical 
skills  and  to  increase  the  number 
of  trained  radio  operators  and 
electronic  experts."  The  wrung 
answers  on  the  Novice  test  in- 
clude 'to  preserve  old  radio  tech- 
niques**  which  unquestionably 
describes  the  requirement  of  CW. 
There  is  no  mention  that  testing 
should  be  used  to  preserve  the  sta- 
tus quo  with  regard  to  the  num- 
bers using  the  HF  bands,  as  he 
suggests,  but  rather  we  are 
charged  to  increase  the  number  of 
trained  operators  and  electronic 
experts.  Creating  and  maintaining 
community  and  emergency  ser* 
vice  relationships  (another  one  of 
our  principles}  are  much  more 
easily  obtained  when  one  first 
demonstrates  modem,  fast  com- 
munications in  a  form  everyone 
can  understand.  And  if  '*un- 
irained"  people  can  communicate 
effectively  iniemationally  with 
the  Internet,  there  is  no  reason 
similar  goodwill  cannot  be  en- 
hanced (principle  #5)  with  the 
many  other  forms  of  communi- 
cations at  OUT  disposal,  rather 
than  hobbling  our  efforts  by 
filtering  out  bright  potential 
representatives. 

Continued  on  page  77 
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The  Alto-KaU®  AK-16 

DTMF    Controller    Board 

features  16  relay  dnver 
outputs  and  DTMF  to  X-10 
house     Gorttro\     capability! 

U&fng  your  radio  keypad,  you  can  CQr\%ro\  either  the  re-lay 
outputs,  X-1D  modulae.  or  both!  X-10  operation  requires  the 
PL-513  Power  Line  Interface  ($20)*  The  AK'16  mates  readily 
with  our  R3-8/1  ^^99)  or  RB-16/1  ($149)  relay  boards.  The 
D-12  digit  security  code  is  user  programable  using  your  DTMF 
k^p^d.  Additional  features  include  re'proQtaxY\ab\&  ON  ID  and 
several  modes  of  operation,  including  two  with  CW  response 
tones.  Printed  circuit  board,  assembled  and  tested, 
VisA,  MasterCarcI,  Amerjca^*  ExpRtss,  Discover  CarcJ 
COD  o^  CasIh  or  Mo'NEy  ORclfR  bAsis  o^ly 
S/H:  S8  USA;    SI  I  CafnacIa;    S16  FoRdq.x.   COD:  $5 

Price  and  Specifications  ore  subject  to  change  without  notice 

Se  Habla  EspanoL  Pida  por  Don  Mosei 

Orders:  (800)  338-9058 

Info:  (541)  687-2118   Fax:  (541)  687-2492 
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QRP 


Number  62  on  your  Feedback  card 


Low  Power  Operation 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Massillon  OH  44646 


Wiih  Field  D;iy  just  a  few 

weeks  awtiy,  I  ihoughi  this  monih 
1  would  lake  a  iot)k  at  the  differ- 
ent ways  wc  can  power  our  QRP 
rigs  in  the  field.  Perhaps  the 
simple  faa  that  a  ftitly  operational 
HF  ham  slaiion  can  be  operated 
frum  a  small  NiCd  pack  h  Uie  big- 
gest  plus  for  QRP  operation.  Of 
course,  not  only  can  we  operate 
our  equipment  with  such  small 
energy  sources,  but  we  can  make 
worldwide  coniacis  at  the  same 
time. 

l*ve  always  been  a  sucker  for 
batter)  pow  ered  stuff,  i'  ve  got 
one  of  the  few  battery-powered 
lawn  mowers  in  Ihe  counly.  As  a 
matter  of  fact,  it*s  the  only  solar- 
powered  lawn  mower  I  know  of 
in  the  state. 

Batteries  for  portable 
QRPing 

My  firsl  fully  functional  por- 
table QRP  station  consisted  of  a 
Heath  H  W-8  and  a  small  six-amp- 
hour  lead-acid  motorcycle  baiiery 
coupled  to  a  small  homemade 
solar  panel:  I  could  run  this  sta* 
tion  for  a  week  before  the  battery 
went  south. 

Of  course,  the  molorcycle  bat- 
tery was  not  designed  for  cycle 
use  (Sony!)  and  was  quickly  de- 
stroyed. Today,  we  hav  e  a  whole 
slew  of  encr]gy  choices  lo  pick 
from.  Many  of  us  are  well  aware 
of  rechargeable  baiteries-  Wc  use 
them  all  the  time  in  a  w  ide  as.sott- 
meni  of  gadgets.  Bui  don't  over- 
look the  use  of  secondary 
(non-rechargeable)  batteries  for 
QRP  use.  Wc*ll  look  at  those  guys 
some  other  time. 

When  wc  start  talking  about 
batteries^  we  need  to  know  two 
imporlant  design  specifications; 
energy  density  and  energy  stored 
per  unit  of  weight. 

Energy  density  is,  in  its  sim* 
plcsi,  how  much  energy  can  be 
stored  in  a  certain  amount  of 
space.  DilTercnt  battery  chemistries 
have  different  energy  densities, 
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The  idea  is  to  select  a  batter v  ihat 
has  the  largest  energy  density. 
While  this  sounds  simple,  ifs  re- 
ally not!  Some  of  the  newer  hi- 
tech  batteries  are  so  expensive, 
you  can't  afford  to  use  them.  Oth- 
ers have  strange  charging  de- 
I  mands  and  require  special  devices 
to  recharge  them. 

Energy  per  weight  is  also  a 
simple  way  of  stating  how  much 
bang  can  be  placed  in  a  certain 
weight.  There's  a  specialized 
name  for  this,  but  w  hat  matters  to 
us  is  how  heavy  the  batlerv'  must 
be  to  operate  a  given  load  for  such 
and  such  a  time* 

There*s  not  enough  room  to  go 
into  all  the  diversified  types  of 
baiieries  wc  couid  use  to  pi^wer 
our  rigs  during  Field  Day.  Instead, 
ril  ItHik  at  two  of  the  all-time  fa- 
vorites as  well  as  two  new  types 
just  now  coming  into  the  tnarkeL 


Lead-acid  batteries  also  pro- 
duce hydrogen  gas  when  charg- 
ing, so  you  can*t  use  a  lead-acid 
battery  in  a  sealed  container. 

Some  of  the  problems  with  the 
liquid  acid  elecirolyte  have  been 
fixed  by  suspending  ihe  acid  in  a 
geL  The  result  is  the  gelled  lead- 
acid  battery,  or  **gel  cell."  With 
the  acid  thus  suspended,  yoti  can 
easily  operate  the  battery  at  any 
angle,  including  upside  down. 
Within  reason,  you  can  subject  a 
gelled  lead-acid  to  freezing  tem- 
peratures without  damage.  That*s 
one  of  the  reasons  for  the  large 
1000-amp-hour-plus  gelled  Icad- 
acid  batteries.  You'll  find  these 
guys  hiding  tn  telecom  sites 
w^orJdwide. 

Charging  a  lead-acid 
battery 

You  can  use  either  a  constant 
current  or  constant  voltage 

charging  scheme,  A  simple  78* 
series  regulator  configured  as  a 
constant  current  source  is  super 
cheap.  Just  set  the  current  to 
whatever  the  battery  is  designed 


'*My  first  QRP  rig  ran  on  a 

motorcycie  battery  and 

homemade  solar  panel  It  could 

go  for  a  week. " 


Lead-acid  batteries 

These  guys  have  been  around 
for  eons.  They  *  re  simple,  easy  to 

build  and  totally  recyclable.  In  a 
nutshell,  the  lead-actd  battery 
consists  of  two  slightly  different 
types  of  lead  or  lead  paste  sus- 
pended in  a  weak  sulfuric  acid 
solution.  Passing  an  electrical 
current  between  the  two  plates 
changes  their  chemistry,  while 
increasing  the  specific  gravity  of 
the  acid.  Connecting  a  load  be- 
tween ihc  two  plates  reverses  ihe 
process-  You  can  repeat  this 
charging  and  discharging  cycle 
thousands  of  times,  provided  you 
don*t  abuse  the  battery. 

On  the  down  side,  lead  is  lead 
and  it's  heavy.  Then*  of  course, 
you  have  all  the  acid  to  contend 
with.  The  lead-acid  batterv  does 
not  like  cold  temperatures  and 
in  fact,  if  the  battery  is  dis- 
charged, it  will  freeze  if  allowed 
to  get  too  cold. 


to  accept.  If  you  choose  to  use 
a  constant  voltage  charging 
source,  a  lead-acid  battery  will 
need  to  be  charged  to  about  1 4. 1 
to  14.5  volts.  The  final  voltage 
will  be  set  by  the  battery  manu- 
facitirer.  Always  follow  their 
specifications.  Some  of  the 
newer  captive  gel  lead-acid 
haiterieK  w^ill  be  destroyed  if 
the  terminal  voltage  during 
recharging  exceeds  14,1  volts. 

You  can  also  use  a  specialized 
IC  to  charge  your  lead- acid  bat- 
teries. Several  companies  such 
as  Maxim  and  Linear  Technolo- 
gies produce  lead-acid  battery 
charger  ICs.  And  of  course* 
I  had  the  popular  pulse  charg- 
er presented  here  years  a^io 
that  works  super  on  the  gelled 
lead-acid  batteries. 

For  me,  noihing  beats  running 
a  QRP  rig  from  a  lead-acid 
baitery.  They're  cheap  and  easy 
to  come  by.  When  they  die, 


they  are  accepted  by  anyone 
who  sells  lead-acid  batteries,  in- 
cluding all  the  major  car  repair 
ouilets. 

With  capacity  choice  ranging 
from  1  amp  hour  to  1900  amp 
hours,  1  find  the  6.5-amp-hour 
battery  to  be  just  about  perfect.  It 
has  more  than  enough  oomph  lo 
run  a  five-watt  rig  all  day  long — 
and  it  can  easilv  be  recharizcd  with 
a  small  ID-wau  solar  module.  The 
6J-amp~hour  battery  is  light 
enough  to  tuck  into  your  back- 
pack for  those  trips  that  really  do 
go  into  the  field. 

NiCds 

1  guess  this  battery  is  the 

number  one  rechargeable  used 
in  the  consumer  market.  It's 
no  wonder — we've  seen  the 
trickle-down  effect  ot  all  those 
cordless  phones  and  powder 
tools, 

NiCd  batteries  consist  of  a 
mix  of  nickel  and  cadmium  held 
apart  by  a  base  electrolyte  in- 
stead of  the  acid  base,  such 
as  sulfuric  acid,  used  in  the 
lead-acid  batteries.  The  electro- 
lyte used  in  a  NiCd  is  usually 
potassium  chloride. 

The  cadmium  inside  a  NiCd 
is  extremely  toxic.  Depleted 
NiCds  must  be  disposed  of  cor- 
rectly. In  fact,  so  many  NiCds 
are  living  in  so  many  consumer 
goodies,  you  can  lake  your 
deal  packs  to  any  local  Radio 
Shack  store  for  disposal.  Many 
other  electronic  stores  are  also 
supporting  a  battery  disposal 
program,  too, 

NiCds  come  in  a  wide  vari* 
ety  of  shapes  and  sizes.  Most  of 
us  are  used  to  seeing  the  AAA, 
AA»  C,  and  D  cells.  Current  ca- 
pacity ranges  from  milliamperes 
to  amperes  within  these  sizes. 
You  can  also  choose  Uie  sub  C 
cells  and  the  so-called  sub  D 
cells,  too.  After  you  reach  the  D 
cell,  usually  the  next  step  is 
what  is  known  as  wet  pocket 
NiCds,  For  our  use,  wc  won^t 
discuss  these  today.  1  can  tell 
you  they  are  very  expensive. 

At  1 :2  volis  nominal,  the  NiCd 
will  produce  a  lightly  lower  ter- 
minal voltage  when  compared 
to  a  same  number  of  lead-acid 
cells.  The  nominal  voltage  for  a 
lead-acid  cell  is  2.0  volts. 


Memory  effect,  or  what 
happened  to  my  charge? 

Depending  on  whose  back 

yard  you're  talking  in,  NlCds 
have  a  memory  or  they  don*t.  [n 
case  you*ve  been  stranded  on  a 
jsJand,  NiCd  memory  is  simpte 
to  understand.  Here's  how  it 
goes:  You  charge  up  the  baiter- 
ies,  say,  in  a  cordless  phone,  and 
use  the  phone  for  one  hour  each 
day.  Every  time  you  are  done 
with  the  phone*  you  plop  it  back 
into  its  handy  charger.  After  a 
while,  the  phone  will  onJy  work 
about  one  hour.  In  effect,  the 
battery  has  developed  a 
"memory"  of  being  used  only 
one  hour  and  that's  all  the  juice 
it  will  give  up.  Buy  a  new 
cordless  anything  and  you'll 
see  in  the  instructions  all  about 
bailery  memory. 

On  the  other  side  of  the  fence 
sits  the  guy  making  the  batter- 
ies. They  say  the  problem  is  not 
with  the  battery,  but  how  the 
battery  is  charged.  Improper 
charging  produces  the  memory 
effect* 

Brainwashing,  or  dealing 
with  NiCd  memory 

The  best  way  to  eliminate 
NiCd  memory  is  to  simply  use 
the  batteries  to  their  fullest  be- 
fore recharging.  Allow  your 
cordless  phone  to  beep  the  low 
battery  warning  before  returning 
it  to  its  charger  Some  compa- 
nies have  designed  special  bat- 
tery cycle  circuits  that  discharge 
the  battery  first  and  then  re- 
charge them  at  a  controlled  rate. 
At  first,  it  sounds  like  a  good 
idea,  and  it  docs  work.  However, 
it  also  cycles  ihc  battery  every 
time  you  place  it  into  the  cradle 
of  the  machine.  In  effect,  to  fight 
the  memory,  you  shonen  up  the 
life  of  the  battery  pack.  So,  save 
your  money  and  just  recharge 
the  NiCds  when  they  no  longer 
can  run  the  load. 

There's  a  slew  of  specialized 
charge  control  chips  on  the  mar- 
ket to  help  prevent  memory  prob- 
lems with  NiCds.  In  fact,  BAH 
has  some  software  that  will  con- 
figure their  chips  to  handle  just 
about  any  type  of  cell  or  cell  con* 
figuration.  The  next  time  you  are 
surfing  the  *net,  check  out  this 
site:  BAH. 


Fast-charging  NICds 

Fast-charging  NiCds  seem  lo 
be  the  "in"  thing  today.  By  using 
one  of  the  controller  ICs,  it's  not 
that  hard  to  do.  However,  if  you 
plan  on  building  a  NiCd  pack  and 
installing  it  in  your  new  ng»  and 
want  to  fast  charge  that  pack, 
think  first?  Fast  charging  will 
cause  the  battery  pack  to  really 
get  hot.  So  hot,  in  fact,  that  you 
must  add  a  thermal  cutoff  to  one 
of  the  cells.  That  way  if  the  cell 
overheats,  the  cutoff  will  tell  the 


Zap  those  NiCds 

When  looking  for  batteries  on 
the  surplus  market,  you  some- 
times find  bargains  that  seem  too 
good  to  be  true.  Most  arc.  Older 
NiCd  cells  somelimes  develop 
internal  shorts.  These  are  caused 
by  sm*dl  whiskers  shorting  out  the 
interna]  workings  of  the  cell. 
One  way  to  get  rid  of  these  whis- 
kers is  to  zap  them  with  a  high 
current  jolt.  This  vaporizes  the 
whisker,  allowing  the  battery  to 
be  charged.  Or  so  they  say. 


/  have  the  only  solar-powered  lawn 
mower  I  know  of  In  Ohio. " 


controller  IC  to  stop  or  reduce  the 
charging  current.  Now,  I  don*t 
know  about  you,  but  I  would  think 
twice  about  putting  something 
that  hot  inside  a  box  holding  a 
VFOofminel 

Building  a  stick 

Since  most  of  the  NiCds  Tve 

come  across  are  in  the  standard 
sizes  such  as  C  or  D  cells»  it*s 
easier  to  build  a  NiCd  stick- 1  pre- 
fer to  use  sub  C  cells  with  metal 
tabs  spot  welded  to  the  ends.  It's 
not  good  to  solder  directly  to  a 
NiCd  cell.  Buy  the  tabbed  ceils 
instead.  The  tabs  usually  need  to 
be  trimmed  a  bit  shoner  before 
soldering  together* 

You'll  need  some  heat-shrink 
tubing,  large  enough  to  slip  over 
the  cells.  Solder  the  labs  together 
on  five  cells,  leaving  a  plus  and 
negative  lead  Join  the  cells  to- 
gether with  a  wrap  or  two  of  ny- 
lon strapping  tape.  Slide  the 
heat-shrink  over  the  assembly, 
and,  using  a  heat  gun,  shrink  the 
tubing.  Make  a  second  stick.  I 
generally  use  a  fuse  between  the 
two  Slicks.  A  small  inline  fuse 
holder  is  ideal. 

If  you  plan  on  using  a  fast 
charger,  don't  forget  to  add  the 
necessary  thermal  cutoff  to  one  of 
the  cells.  Usually,  I  make  up  two 
five*cell  sticks.  There's  no  reason 
you  can't  tape  the  two  sticks  to- 
gether to  form  one  NiCd  battery. 
With  the  two'  sticks  done,  it  will 
give  you  a  nominal  12-voIi  bat- 
tery at  about  three  amp- hours, 
using  3,000  mA  sub  C  cells.  If  you 
don't  want  to  mess  with  all  the 
work,  I've  seen  ready-made  NiCd 
sticks  on  the  surplus  market. 


Tve  used  a  large  capacitor,  a 

zillion  mF  or  so,  and  then  dis- 
charged the  cap  across  the  NiCd. 
That  burst  of  energy  will  zap 
just  about  any  whisker  hiding 
inside  a  cell.  On  the  down  side, 
most  zapping  will  only  give  you 
a  few  more  cycles  before  the 
whiskers  grow  back  and  the  pro- 
cess has  to  be  repeated.  Zapping 
NiCds  works  best  at  the  cell 


level.  Zapping  a  complete  bat- 
tery, with  many  cells  inside, 
usually  won't  work.  And  to 

make  matters  worse,  most  of  the 
battery  packs  are  sealed  and  you 
can't  get  to  the  individual  cells. 
My  opinion?  Zapping  NiCds  is 
a  waste  of  time. 

Tidbits 

No  matter  if  you  use  lead-acid 
or  NiCd  rechargeable  cells,  there 
is  a  time  when  the  cells  will  no 
longer  work.  Remember,  re- 
chargeable means  rechargeable, 
not  eternal. 

Always  keep  in  the  back  of 
your  head  the  amount  of  energy 
stored  inside  a  battery.  Just  a 
single  sub  C  NiCd  has  enough 
capacity  to  weld  tool  tips  and  melt 
metal.  A  fuse  is  always  required 
with  any  bauery  pack. 

Also,  keep  in  mind  the  very 
natune  of  batteries.  They  all  have 
raihcr  nasty  guts  inside.  Always 
dispose  of  them  correctly.  And 
never  ever  throw  dead  batteries  in 
a  fire.  They'll  explode! 
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Connectors  and  splices 

Fiber  cables  can  be  connecied  to 
geLher  in  various  ways,  bui  the 
conncciion  must  be  done  carefully 
to  avoid  liiihi  loss  from  one  cable  to  the 
next.  Splices  and  fiber  optic  connectors 
have  to  do  two  things:  hold  the  two  fi- 
bers  firmly  together  end  lo  end.  and 
align  ihe  two  cables  so  as  much  lighl  as 
possible  goes  from  one  into  the  other. 

Connections  can  be  broken  down  into 
three  types: 

•  Pluggable  connectors 

•  Splices  where  the  two  fibers  remain 
separate 

•  Splices  where  the  two  fibers  aie 
joined  into  one 

There  arc  a  number  of  factors  that 
come  into  play: 

Distance  between  fibers ,  If  the  two  fi- 
bers are  separated  from  each  other,  light 
will  escape  the  joint.  Thtjs  those  splices 
where  the  two  tlbers  actually  join  into 
one  are  best.  But  when  the  fibers  remain 
separate,  it  is  usually  best  that  they  do 
not  touch,  because  actual  physical  con- 
tact between  them  can  cause  scratches 
which  deflect  or  even  reflect  the  light. 
Holding  the  two  fibers  firmly,  keep- 
ins  them  aligned,  yet  not  letting  them 
touch  obviously  requires  care.  In  some 


Core  and 
cladding 

Jacket 


Fig.  L  One  Type  of  plu^  for  plasik  fiber. 
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connectors,  a  liquid  with  a  similar  index 
of  refraction  is  placed  into  the  gap  be- 
tween the  two  fibers  to  provide  a  better 
light  match. 

Side-to-side  idignment .  The  two  fi- 
bers must  be  aligned  side-io-side  to 
within  a  small  fraction  of  the  core  di- 
ameter. For  example,  with  a  5-)im  core 
diameter,  a  side-to-side  alignment  er- 
ror of  more  than  one  jim  would  be 
critical;  with  a  980-fim  core,  one  |im 
would  be  irrelevant. 

Core  and  cladding  diameter.  Clearly,, 
connecting  two  idenfical  cables  is  best. 
Their  diameters  can  be  different,  how- 
ever, as  long  as  the  smaller  fiber  feeds 
the  larger  one.  In  this  case,  the  lighl  from 
the  smaller  fiber  enters  only  the  middle 
of  the  lareer  one,  but  none  is  losL  If,  on 
the  other  hand,  a  larger  fiber  feeds  a 
smaller  one.  then  some  of  the  light  com- 
ing out  of  the  larger  fiber  "spiMs"  outside 
the  core  of  the  second  liber,  and  light  is 
lost. 

Numerical  aperture.  Again,  connect- 
ing two  identical  cables  is  best,  because 
the  cones  of  acceptance  then  match.  If 
the  NA  is  different,  however,  then  il  is 
best  that  the  filler  with  the  smaller  NA 
feed  the  one  with  the  larger  NA;  in  this 
case,  the  light  coming  out  of  the  Rrst  fi- 
ber comes  out  in  a  narrow  cone,  which 
fits  into  the  wider  cone  of  the  second  fi- 
ber If  the  opptisite  is  true — the  larger 
NA  feeds  the  smaller  NA  fiber — then 
some  of  the  light  coming  out  of  the  first 
fiber  again  "spills'*  outside  the  cone  of 
acceptance  of  the  second  fiber,  and  lighl 
is  lost. 

Pluggable  connectors 

Pluggable  connectors  come  in  many 
types:  Fig,  1  shows  one  kind  of  connec- 
tor for  plastic  cable*  Once  the  outer  , 


Fig.  2*  A  semhatitomatk  fusion  sfyiicer. 

jacket  is  stripped  from  the  inner  core  and 
cladding  for  about  1/4  inch,  the  fiber  is 
slipped  into  the  connector.  Meta!  teeth 
inside  the  connector  keep  the  jacket 
from  pulling  back  out.  The  cimnector's 
manufacturer  provides  a  metal  tool 
which  slips  over  the  narrow  end  of  the 
connector,  and  guides  a  hot  knife  which 
is  used  to  cut  the  excess  fiber  so  it  pro- 
trudes just  slightly  from  the  end.  The  fiat 
side  of  the  knife  is  then  used  to  meh  the 
end  of  the  fiber  flush  with  the  end  of  the 
connector. 

From  this  description,  you  can  imag- 
ine that  this  is  not  a  very  accurate  or 
delicate  process.  In  generak  plastic 
cables  have  so  much  loss  that  most 
cables  are  short;  a  few^  dB  mure  or  less  is 
then  not  considered  significant,  and 
there  is  no  need  for  super  precision. 

The  situation  is  quite  different  with 
glass  fibers,  where  it  is  usuall)  more  im- 
portant to  minimize  losses.  Whereas 
plastic  fibers  are  just  cut  with  a  hot 
knife,  glass  fibers  are  carefully  cleaved. 
That  is,  a  narrow  groove  b  scored  into 


Fig^  J*  Microscope  display  on  semi-automatic 

splicer. 

the  glass,  and  then  the  glass  is  bent 
slightly  until  it  snaps.  The  end  of  the  li- 
ber is  ihen  carefully  polished,  rallier  than 
just  being   melted   with   a  hot   knife. 

Someiinies,  ihe  end  is  polished  flat; 
other  times  it  has  a  slight  convex  curve. 

Splices  where  the  t^^o  fibers  remain 
separate 

Splicing  two  fibers  so  that  ihey  remain 
separate  (as  opposed  to  being  fused  to- 
gether) is  also  done  in  various  ways.  For 
example,  a  plastic  splice  very  siinilar  to 
Fig.  1  is  available  from  the  same  manu- 
facturer, ll  looks  like  a  double-ended 
eomiccton  with  one  fiber  being  slipped 
in  from  each  end.  As  before*  metal  leeih 
hold  the  outer  jacket  to  prevent  the  tlber 
from  slipping  back  out.  Since  the  con- 
nector itself  is  black  plastic,  it  is  impos- 
sible to  see  how  close  the  two  fibers  are 
to  each  other.  Fortunately,  the  multi- 
mode  fibers  are  thick  enoueh  to  tolerate 
slight  misalignments. 

Glass  fibers,  and  especially  single- 
mode  fibers,  require  much  more  careful 
alignment.  These  splices  are  usually 
done  with  the  aid  of  a  special  metal  or 
plastic  block^  A  small  groove  cut  into  the 
block  htjlds  the  two  fibers;  once  you  po- 
sition the  two  fibers  in  place,  a  cover  is 
attached  to  the  tt>p  to  squeeze  and  hold 
the  two  fibers  in  place. 

Glass  fibers  can  also  be  mechanical  I  v 
Spliced  by  being  held  together  in  a  small 
tube  and  glued  with  an  optical  glue. 

Splices  where  the  two  fibers  join 
together 

CBass  fibers  arc  most  often  spliced  uith 
a  fiision  splice.  Here  the  iwo  fibers  arc 
carctiilly  aligned  together,  and  then  an 
electric  arc  melts  their  ends  and  fuses  them 


together  into  one.  Finally,  heat-shrinkabie 
tubing  is  slipped  over  the  splice  to  hold  the 
fibers  and  make  the  itssembly  rigid. 

In  the  early  days  of  fibers,  this  was  a 
purely  manual  operation  done  by  care- 
fully trained  technicians.  Splicing  today, 
however,  is  so  frequent  that  there  are 
several  commercial  fusion  splicers  on 
I  lie  market  which  make  the  job  almost 
trivial. 

Fig.  2  shows  one  such  unit  made  by 
Fujikura.  This  splicer  projects  an  image 
of  the  fiber  onto  a  small  microscope 
screen;  the  technician  uses  the  controls 
to  carefully  align  the  fibers  to  get  them 
into  position,  and  then  pushes  a  button  to 
start  the  fusing  process.  Fig.  3  shows  the 
display  during  the  splicing  process,  TTiis 
particular  unit  is  fairly  small  and  popular 
with  users  who  have  to  make  splices  in 
uncomfortable  surroundings,  such  as  on 
top  of  a  telephone  pole. 

Fig.  4  shows  another  fusion  splicer. 
This  one  is  somewhai  larger  and  heavier, 
but  it  is  fully  automated.  Once  you  cut 
and  strip  the  fiber,  you  simply  insert  it 
into  the  machine,  and  it  automatically 
alijins  and  fuses  the  fibers.  Instead  of  a 
microscope  screen,  this  unit  has  a  built- 
in  TV  camera  which  shows  the  process 
on  a  small  LCD  display  screen,  com- 
plete with  messages  at  the  bottom  to  in- 
dicate progress.  It  can  also  display  the 
image  on  an  external  TV  monitor;  Fig,  5 
shows  that  image  during  splicing, 

A  well-done  fusion  splice  can  have 
as  little  as  0.2  dB  loss;  any  fusion 
splice  with  a  loss  of  1  dB  or  more  will 
generally  be  redone.  A  good  non-fu- 
sion splice,  on  the  other  hand,  seldom 
approaches  even  the  1-dB  level. 

Light  sources 

The  light  source  for  a  fiber  optic  sys- 
tem can  be  either  a  light-emitting  diode 
(LED)  or  a  semiconductor  laser. 

LEDs  are  perfectly  adequate  for  short 
cables.  They  are  much  cheaper,  simpler 
to  use,  and  also  last  longer 

Semiconductor  laser  diodes,  however, 
have  a  number  of  advantages  that  out- 
weigh their  higher  cost  and  complexity. 
Not  only  are  laser  diodes  faster  and 
brighten  but  their  main  advantage,  espe- 
cially for  lunger  runs  of  fiber,  is  that 
their  light  output  is  nmch  more  pure. 

We  have  earlier  discussed  the  problem 
of  dispersion,  and  how  dispersion  limits 
the  bandwidth  of  a  fiber.  What  we  did 


not  say  at  that  time  was  that  the  speed  of 
light  through  a  fiber  depends  slightly  on 
the  color  of  the  light — that  is,  on  its 
wavelength.  The  light  from  an  LED,  al- 
tliQUgh  it  looks  like  a  pure  color  (and  is, 
in  fact,  much  purer  than  the  light  from  a 
colored  light  bulbj,  actually  still  consists 
of  a  range  of  wavelengths.  The  various 
wavelengths  in  a  pulse  of  LED  light  will 
therefore  arrive  at  the  far  end  at  tli  fferent 
times,  causing  dispersion  of  the  pulse, 
A  laser,  on  the  other  hand,  generates  a 
ver)  pure  light  with  a  very  narrow  range 
of  wavelengths.  Its  light  is  therefore 
dispersed  much  less. 

This  is  not  important  for  lower  band- 
widths  or  short  lines,  but  it  is  critical  for 
very  ions  lines.  Hence  single- mode 
glass  fibers,  which  are  used  for  long  dis- 
tances, are  almost  always  used  with  laser 
sources,  and  many  multi-mode  lines  are 
also. 

Semiconductor  diode  lasers,  however, 
do  not  last  as  long  and  are  more  fragile. 
Whereas  an  LED  will  output  light  over  a 
fairly  high  range  of  currents,  the  current 
into  a  laser  diode  must  be  much  more 
carefully  controlled.  Too  little  current, 
and  the  laser  behaves  more  like  an 
LED — too  little  light,  and  not  suffi- 
ciently pure.  Too  much  current,  and  the 
laser  bums  ouL  The  laser  diode  also 
heats  up  much  more  than  an  LED,  and 
its  current  requirements  depend  on  its 
temperature.  Hence  diode  laser  assem- 
blies often  contain  a  second  diode, 
which  is  mounted  near  the  laser  and  de- 
tects its  light.  This  diode  detector  is  used 
in  a  feedback  circuit  to  control  the 
amount  of  current  fed  to  the  laser  diode, 
which  complicates  the  drive  circuitry. 


Fig.  4.  Fully  (Jttfomatic  splicer. 
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Fig.   5.   71'  display  from   the  auwmanc 
splicer. 

Fig.  6  shows  two  laser  diodes,  which 
ditTer  only  in  Lheir  mechanical  details.  The 
smaller  diode  on  ihc  left  needs  a  separate 
diode  hou^sing  which  would  proper!)  align 
and  attach  ihe  laser  lo  the  fiber  The  larger 
unit  on  ihe  right  comes  with  a  short  length 
of  optical  fiber  caUed  ^pigtail.  It  is  already 
aligned  and  attached  to  the  diode  body  by 
the  manirfactiirer  to  pmvidc  mMimum 
light  transfer,  you  would  simply  splice  the 
end  of  the  pigtail  to  the  rest  of  your  fiber. 

The  conneciion  between  a  laser  and  tlie 
fiber  is  inherently  lossy.  For  example,  the 
lasers  in  Fig,  6,  both  made  by  M/A*COM, 
are  Identical  GaAlAs  diodes  (made  of  gal- 
lium, aluminum,  and  arsenic)  which  typi- 
cally output  7  mill i watts  of  light  power  at 
approximately  830  nm  in  the  infrared 
range.  The  pigtail  is  an  all-glass  5CVI25 
graded  index  cable  ns  ilh  a  numerical  aper- 
mre  of  0.2,  whose  output  is  typically  only 
2  mW.  Tluis  there  is  over  5  dB  loss  in  the 
connection. 

Before  we  leave  laser  diode  sources,  it  is 
a  good  idea  to  just  mention  safety.  Al- 
though power  levels  of  2  or  7  milliwatts 
seem  Uivial,  they  can  nevertheless  be  ex- 
tremely dangerous  hecauHC  the  beam  is 
concentrated  into  a  verv  small  area.  If  it 
strikes  your  hand,  you  will  not  even  feel  it. 
But  if  it  should  enter  your  eye  and  be  fo- 
cused by  ifae  lens  in  your  eye  onto  the  back 
of  your  eye.  il  can  bum  the  retina  and/or 
optic  nerve  and  cause  pennaneni  blind- 
ness. Infrared  lasers  are  especially  danger- 
ous because  vou  cannot  see  their  beam  and 
may  not  even  be  aware  that  it  is  on.  The 
standard  Wtirning  on  oiany  laser  devices  is 
this:  *'Do  not  stare  directly  into  the  device 
or  view  an  operating  laser  at  close  range.  If 
viewing  is  required,  the  beam  should  only 
be  observ  ed  by  nefleciion  from  a  matte  sur- 
face utilizing  an  image  converter  or  by  use 
of  a  suitable  fluorescent  screen  " 

Radio  Shack™  sells  an  inexpen.sive 
fiuorescent  screen  that  can  be  used  to  de- 
tect  infrared  light.  CCD  image  sensors  of 
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the  t\pc  used  in  camcorders  are  also  sensi- 
tive to  inrrared.  and  can  be  used  to  view 
where  a  beam  is  going.  But  don't  shine  the 
laser  beam  directly  into  the  camcorder 
lens,  or  you  will  bum  the  CCD  sensor  In 
fact,  when  optical  fibers  are  used  in  shon 
lengths,  attenuators  in  the  form  of  dark  fil- 
ters have  to  be  added  to  the  line  to  prevent 
the  detector  fn)m  being  damaged. 

Light  detectors 

At  the  far  end  of  the  filler,  a  detector  is 
used  to  sense  the  light  and  convert  it  back 
into  an  electrical  signal. 

The  simplest  detector  is  simply  a  diode. 
When  a  diode  is  reverse-biased,  onlv  a 
small  amount  of  leakage  curreni  flows 
thrtuigh  it,  but  when  it  is  exposed  to  light, 
the  leakage  current  increases.  This  in- 
cn^ase  in  current  can  then  be  amplified.  An 
ordinary  diode,  though,  is  much  too  ineffi- 
cient^ especially  at  the  low  light  levels 
coming  out  of  a  fiber.  Tlic  light  sensitivity 
can  be  incirased  by  tnodi  Tying  llic  diode. 

One  common  photoditxie  used  is  thepm 
diode.  As  the  name  indicates,  the  diode 
consists  of  three  layers— a  P  layer,  an  In- 
Uinsic  semiconductor  layer,  and  an  N 
layer.  By  properly  doping  Ihe  layers,  tlic 
sensitivity  can  be  significanil>  increased. 
An  even  more  sensitive  diode  is  the  ava- 
lamhe  diode,  which  rcties  on  the  ava- 
lanche efFect  to  iniemally  amplify  its 
response  to  light. 

It  is  also  possible  to  use  a  photo- tran- 
sistor; this  is  simply  a  small  transistor  in 
a  transparent  case.  Normally,  a  transistor 
re^juires  a  base  cinrent  lu  conduct;  other- 
wise there  is  just  a  small  amount  of  leak- 
age current  in  the  collector  circuit.  But 
exposure  to  light  produces  charges  in 
die  base,  which  then  lets  the  transistor 
conduct  just  as  though  there  had  been  a 
base  current.  Photo  transistors  arc  quite 
sensitive,  hut  not  fast  enough  for  high 
bandwidth  use. 

Physically,  detectors  are  packaged  in 
much  the  same  ways  as  the  LEDs  and  la- 
ser diodes  intended  for  fiber  optics,  both 
with  and  without  pigtails.  Some  detec- 
tors also  come  with  built-in  integrated 
circuit  amplifiers  which  simplify  the 
external  circuitry. 

Conclusion 

There  are  a  few  points  we  have  omitted 
in  our  discussion  so  far.  One  is  this:  What 

kind  of  infomimion  is  sent  through  fibers? 


Fig.  6.  Semicamfifctor  laser  diodes. 

The  answer  is:  Everything.  Most  fiber 
opfics  applications  today  are  for  digital 
data.  Even  when  the  inrormation  is  ana- 
log, in  most  cases  it  is  converted  to  digi- 
tal data  and  then  transmitted.  There  are  a 
few  instances  where  analog  data  is  sent 
through  the  fiber  bj  gradually  varying 
the  intensity  of  the  light  beam — cable 
TV  is  a  prime  example — ^but  even  this  is 
likely  to  change  to  digital  transmission 
as  prices  drop  further  and  the  technology 
improves.  Digital  TV  is,  after  alL  just 
around  the  comer 

When  discussing  fiber  opiic  cables, 
we  have  also  assumed  that  the  fibers  are 
straight,  so  that  once  a  ray  enters  a  cer- 
tain mtKle,  it  slays  there.  In  reality,  fibers 
bend  around  comers  and  obstructions; 
cables  hung  on  telephone  poles  will 
hang  down  between  supports,  and  then 
have  kinks  at  the  point  where  they  are  at- 
tached to  the  pole.  Even  fibers  that  look 
straight  have  deflections  that  are  Targe 
when  compared  with  tlic  wavelength  of 
light.  Light  rays  therefore  tend  to  change 
modes  inside  a  fiber  all  the  time,  and  this 
does  increase  the  attenuation  as  well  as 
the  dispci^ion. 

This  effect  is  actualiy  increased  by  the 
construction  of  fiber  cables  themselves. 
Although  a  single  strand  of  fiber  might 
be  fairly  straight,  strands  that  are  embed- 
ded in  thicker  cables  often  lie  in  helical 
paths.  They  may  b»e  wound  around  a  cen- 
tral metal  cable  which  gives  the  entire 
assembly  some  strength,  or  they  may  lie 
loose  inside  a  hollow  tube,  so  the  glass 
will  not  bend  or  break  when  the  cable  is 
heated  and  cooled. 

One  thing  is  certain — the  last  ten 
years  have  seen  great  strides  in  optical 
fibers.  The  quality  has  shot  up,  and 
prices  have  drtjppcd.  The  result  is  that, 
for  many  applications,  optical  fibers  are 
much  preferable  to  copper  wire. 
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Make  a  Ten-to-One  Probe 

Troubleshooting  shouldn't  be  so  much  trouble. 
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One  of  the  most  useful  items  of 
lest  equipment  you  can  have  in 
your  ham  shack  is  a  cathode  ray 
oscilloscope,  more  commonly  called 
simply  a  scope.  Now  and  ihen  your 
scope,  like  any  other  piece  of  equip- 
mcnt,  will  turn  up  nol  working  properly. 
Something  has  gone  kertloocy  and  you 
find  youriielf  troubleshooting.  You  don't 
have  to  go  very  far  in  iroubleshooling 
one  of  these  devices  to  run  headlong  inlo 
a  problem.  You'll  find  tt  necessary  to 
measure  the  voltages  on  the  several  pins 
of  the  cathode  ray  tube  (CRT)  socket.  In 
a  bench  service  scope  some  of  these 
voltages  are  on  Ihe  order  ol'  a  couple  of 
thousand  volts.  There  you  have  the  prob- 
lem. The  digital  multimeters  (DMM) 
that  mohi  of  us  have  on  our  workbenches 
generally  won't  test  anything  higher 
than  l,0(K)  volts  DC,  You'll  meet  a  simi- 
lar problem  if  you  need  to  dig  into  some 
linear  amplifiers- 
Time  was  when  a  good  analog -type 
multimeter  had  a  separate  jack  on  the 
panel  labeled  "+5,000,"  You  could  put 
the  positive  probe  into  this  jack  and 
measure  up  to  that  leveL  This  jack  is 


Ph&to  A .  The  author  s  compfefed  ten-to-^ne 

probe. 


missing  on  every  modem  DMM  Fve 
seen.  What  to  do,  then,  when  you  need 
to  measure,  say,  2,000  volts? 

Yi>u  need  a  probe  that  will  divide  the 
voltage  by  a  factor  of  ten.  Thai's  200 
volts,  and  any  DMM  will  read  that 
with  no  trouble  at  all.  This  presents  a 
new  problem.  Fve  never  found  a  ten- 
to-one  divider  probe  on  the  market. 
There  are  probes  aplenty  that  divide  by 
a  factor  of  100.  TV  technicians  use 
'em  regularly.  But  1 00-1  probes  are 
generally  very  large,  and  although 
they  are  good  for  sliding  under  the 
ultor  on  a  TV  CRT,  they  are  very  un- 
wieldy for  puking  around  in  a  bench 
service  scope,  Ten-ttKone  probes  just 
aren't  there  on  the  shelT  So  1  made  one 
myself.  It  was  easy  and  inexpensive* 
You  can  do  it,  too. 

In  making  a  voUage-dividing  probe, 
the  first  thing  to  consider  is  the  input  im- 
pedance of  your  DMM.  This  is  most  of- 
ten 10  megohms  in  the  DMMs  in  use 
today.  Yours  might  be  different,  but  its 
easily  checked  in  the  instruction  book 
that  came  with  it.  You'll  want  to  have 
90%  of  the  voltage  to  be  measured 
dropped  across  your  probe,  and  the 
other  10*  across  your  DMM.  So,  if 
your  DMM  has  an  input  impedance  of 
10  megohms,  you  need  a  probe  that 
measures  90  megohms. 

Most  any  parts  supplier  will  be 
happy  to  sell  you  a  handful  of  10- 
megohm  resistors.  Buy  nine  of  these  in 
the  1/2  watt  size.  Tack-solder  them  to- 
gether in  a  long  series  circuit,  and 
measure  the  result.  If  your  DMM 
won*t  measure  such  a  big  resistance, 
and  many  of  them  won't,  see  if  it  will 
measure  20  megohms.  If  so.  you  can 
tackle  the  string  in  portions.  If  il  wonH 
even  do  twenty  megohms,  you* II  need 
to  approach  the  problem  from  another 
direction. 


Here  wc  go 

Find  a  place  in  some  equipment  you 
have  that  will  produce  a  voltage  of 
around  150  volts  to  200  volts  or  so.  The 
actual  voltage  doesn't  matter  much  just 
as  long  as  it's  within  range  of  your 
DMM,  although  in  general,  the  higher 
the  voltage,  the  better  Let's  say  that  you 
have  a  point  that  measures  150  VDC. 
Let's  call  this  the  test  circuit.  Now  con- 
nect one  end  of  your  embryonic  probe — 
that  is.  the  resistor  string  you  just  made, 
to  that  point  and  the  other  end  to  your 
DMM's  positive  jack.  Connect  your 
DMM's  negative  jack  to  the  test  circuit's 
ground.  Il  goes  without  saying  that  ex- 
ireme  caution  should  be  used  here  since 
everything  will  be  exposed.  The  old  ad- 
age that  you  should  keep  one  hand  in 
your  pocket  is  not  a  bad  idea.  Also,  make 
all  connections  v^ith  clip  leads  if  you 
can.  Then  turn  on  the  power  into  your 
test  circuit.  Take  your  reading  and  turn 
the  test  circuit  olT. 

YouMl  have  a  string  of  nine  resistors 
soldered  together.  One  end  will  be 
connected  ro  your  voltage  source  (I 
like  to  use  a  lead  of  about  24  inches 
with  an  insulated  alligator  clip  on  each 
end  J.  The  other  end  will  coimect  to  a 
similar  lead  that  will  plug  into  your 
DMM.  If  you  have  exactly  90  mego- 
hms in  your  probe-to-be,  your  meter 
will  read  15  volts.  Most  likely^  il  woni 
read  this  figure.  This  is  where  you 
must  start  juggling  resistor  values  until 
you  get  the  right  reading. 

Obviously,  if  your  probe  is  over  the 
required  90  megohms,  the  meter  will  be 
less  than  a  tenth  of  the  total  resistance, 
and  will  read  less  then  a  tenth  of  the 
voltage.  You'll  need  to  bring  the  probe 
resistance  down.  By  the  same  line  of 
reasoning,  if  you  have  less  than  90 
megohms  in  the  probe,  the  meter  will 
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Fig.  t.  Ten ~io-one  probe. 

read  higher  than  it  should.  It's  easy  to  re- 
duce  the  probe  resistance  by  shuniing 
another  resistor  across  one  of  the  series 
resinlors.  If  the  resistance  must  be  in- 
creased, of  course,  you  just  add  another 
resistor  of  suitable  value  on  the  end  of 
the  string.  There *s  no  cut-and-dricd  pro- 
cedure in  this.  Sometimes  it  will  help 
you  get  into  the  ballpark  if  you  measure 
several  resistors  and  try  to  line  up  nine 
of  them  that  read  very  close  to  10 
megohms.  Then  you  just  use  the  well- 
known  laws  of  series  and  parallel  resis- 
tors until  your  DMM  reads  exactly  one 
tenth  of  the  voltage  obtained  without 
the  divider  probe  in  the  circuit.  In  this 
manner,  keep  juggling  resistors  until 
you  arrive  at  the  desired  reading.  In  our 
example  that  will  be  15  volts. 

In  actual  practice,  if  you  can  get 
(ibuut  one-tenth  of  a  volt  under  or  over 
your  target  figure,  you're  close  enough 
for  any  practical  use.  It  helps  to  re- 
member that  a  couple  of  resistors  in 
parallel  will  always  read  less  than  the 
lower  value  of  the  two. 

Having  reached  a  satisfactory  read- 
ing, turn  off  the  test  circuit  and  discon- 
nect it  from  the  probe  you're  making. 
Now  you*re  ready  to  build  the  string  of 
resistors  into  a  real  probe.  Take  the 
string  apart  and  remake  it,  this  time  us- 
ing short  leads  between  resistors  and 
using  caution  to  avoid  healing  any 
single  resistor  unduly.  Any  heat  on  a 
given  resistor  might  drive  its  value  up 
and  your  probe  woni  read  correctly 
anymore.  A  good  dodge  here  is  to  wrap 
a  damp  cloth  around  the  two  resistors 
that  you're  working  on  at  any  given 
moment,  leaving  enough  room  to  get 
your  soldering  iron  in  there.  In  this 
manner,  you  can  use  some  very  short 
connections  and  slill  avoid  heating 
the  body  of  the  resistor.  When  you 
are  done,  check  the  resultant  string 
again  for  the  correct  resistance,  as  you 
did  before.  There  might  a  little  more 
juggling  to  do  to  adjust  for  increased 
resistance  anywhere  in  ihe  string. 
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When  all  is  A-OK,  take  a  meter  probe 
of  any  color  and  pull  the  probe  tip  out  of 
the  handle.  Connect  one  end  of  the  resis- 
tor siring  to  this  tip.  Now  set  it  aside,  put 
on  your  plumber's  hat,  and  take  a  trip  to 
your  favorite  hardware  store. 

Plumbers  use  the  w^ord  "water  line" 
when  speaking  of  the  tubing  that  connects 
the  cold  water  supply  to  the  flush  tank  of  a 
toilet.  There  is  a  type  of  water  line  made  of 
a  gray  piasiic  which  is  sUghdy  flexible. 
One  end  will  be  formed  to  enter  into  a  fit- 
ting on  the  flush  tank  and  the  other  end 
will  be  straight,  for  use  in  a  compression 
fitting.  The  size  of  this  water  line  will  vary. 
Select  one  tn  the  3/8"  size,  of  any  con%'e- 
nienl  length.  You'll  want  one  somewhat 
longer  than  the  resistor  string  you  have 
waiting  back  on  your  w^ork  bench.  These 
plastic  water  lines  come  in  several  dilTcr- 
ent  lengths.  Just  pick  out  one  that's  long 
enough.  The  length  of  plastic  tube  I 
needed  was  six  inches.  I  bought  one  20 
inches  long  and  cut  the  piece  I  needed. 

Back  in  your  shop  now,  cut  off  the  end 
of  the  water  line  that  has  the  shaped  Huing 
intended  for  connection  to  the  toilet's  Hush 
tank.  This  can  be  discarded.  Next  cut  the 
water  line  to  a  length  a  little  longer  than 
your  resistor  string  plus  the  probe  tip.  This 
will  probably  be  about  six  to  eight  inches. 

Solder  a  piece  of  red  probe  lead  about 
30  inches  long  to  the  other  end  of  the  resis- 
tor string.  Pick  out  a  good  grade  of  lead 
.  wire  for  this,  bearing  in  mind  that  in  use  it 
will  be  carrying  a  few  thousand  jolts.  Uh, 
that's  volts! 

Carefully  slide  your  shortened  water 
Une  down  over  the  resistor  suing  and  onto 
the  probe  tip  you  attached  to  one  end.  It 
should  be  an  easy  lit,  using  hand  pressure, 
to  get  the  probe  tip  into  the  water  line. 

The  far  end  of  the  lead  finishes  in 
whatever  type  of  plug  fits  your  DMM. 
Mine  takes  a  banana  plug.  A  dab  of  sili- 
cone rubber  or  any  suitable  cement  will 
seal  the  rear  end  of  the  water  line  where 
your  red  probe  lead  exits.  A  short  length, 
about  an  inch^  of  beat-shrink  tubing 
placed  over  the  piobe  lip  will  serve  to 
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insulate  die  lip  somewhat,  hold  things 
together  nicely,  and  make  a  fitting  finish 
for  the  end  of  the  probe.  It  may  be  neces- 
sary lo  use  two  to  three  sizes  of  shrink 
tubings  carefully  selected,  because  the 
range  of  diameters  from  the  rear  of  the 
tip  to  the  actual  point  is  quite  broad, 
When  the  sizes  and  length  of  the  pieces 
of  tubing  are  selected  and  in  place,  you 
can  bring  them  all  lo  a  nice  shrink -fit  by 
immersing  the  tip  in  a  pan  of  boiling  wa- 
ter for  a  few  minutes  to  shrink  the  tub- 
ing, leaving  a  neat  finish.  When  all  the 
cement  is  set,  and  the  water  on  the  tip  has 
dried^  the  work  is  all  done.  See  Photo  A 
for  a  view  of  how  m\  probe  ]tx)ks. 

One  question  thai  remains  lo  be  an- 
swered: What  voltage  does  it  take  to 
puncture  through  the  probe  lead  and 
also  the  water  line?  Most  commer- 
cially-made probe  wires  have  their 
rated  voltage  staled  clearly.  Good 
leads  are  generally  at  least  five  volts. 
Plumbers  don't  generally  encounter 
such  voltages,  and  plastic  water  line  is 
not  rated  in  this  manner  Further  I  lack 
the  equipment  to  make  such  a  test.  I 
can  only  say  that  I've  used  my  probe 
to  check  the  focusing  voltage  of  CRTs 
used  in  television  sets,  and  this  is 
around  5kV,  At  the  same  time,  I  ob- 
serve certain  common-sense  rules,  such 
as  keeping  one  hand  in  my  pocket,  and 
making  connections  with  alligator  chps 
on  a  dead  circuity  and  then  turning  on  the 
power  to  read  the  voltage.  If  I  must 
handle  the  probe  during  the  power-on 
condition,  I  hold  it  by  the  water  line, 
since  it  seems  to  me  it  ought  U)  have  a 
higher  voltage  rating  than  5kV.  I've 
never  been  bitten  yei.  Anytime  you  work 
with  voltages  in  the  kV  range,  use  lots  of 
care.  Truly,  it  is  written:  Dectronic  cook- 
ing is  somctifiies  a  sk>w  process,  and  you 
might  sizzle  in  your  own  fat  for  hours. 

Put  the  completed  probe  in  your 
toolbox  and  the  next  time  you  need  to 
measure,  say^  U60  volts,  you  woii*l 
have  to  scratch  your  noggin  and  wonder 
if  that  voltage  is  OK,  You'll  know! 
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Phased  verticals? 

Phased  array  atitcnnas  (ai 
tcasi  in  one  form)  consist  of  a 
pak  of  verticals  spaced  X  wave- 
lengih  apari  (usually  a  half 
wavelength), They  can  produce 
a  wonderful  figure-S  pattern  and 
show  gain  over  a  dipole.  Fig.  ] 
shows  how  a  pair  of  veriicals 
spaced  a  half  wavelength  apart 
read  when  fed  in-phase  and  1 80 
degrees  oul-of-phase  with  each 
other.  In  Fig.  l(aK  the  antennas 
are  fed  in-phase,  so  the  iwo 
main  lobes  are  found  at  right 
angles  to  the  line  between  the 
two  antenna.s.  Jf  the  antennas  are 
fed  180  degrees  oui-of-phase, 
on  the  other  hand,  as  in  Fig* 
1(b),  then  the  pattern  flips  90 
degrees  and  Is  fouiul  along  ihe 
line  of  centers  between  the  two 
antennas.  If  yon  have  a  means 
of  switching  between  0  and  1 80 
degree  phasing,  you  not  only  get 


Fig.  /.  Direcnon  pauerns  for 
rwo  rerricals  a  half  wavelength 

apart:  fa  J  antennas  in-phase 
(0^):  (b)  antennas  out -of  phase 
(1 80% 


Ehe  gain  but  also  the  ability  to 
control  Ihe  direction  of  ihe  main 
lobes  and  nulls  (see  "Author's 
Note"). 

So  now  you  want  to  build 
your  own  single-band  "roll- 
your-own"  phased  array  an- 
tenna. You  ruUi  out  to  the  Harry 
and  Harriet  Homeow*ner  DIY 
hardware  store  and  buv  an 
armload  of  aluminum  tubing 
and  go  to  work.  When  nearly 
completed,  as  you  connect  the 
coaxial  cable  between  the  two 
antennas,  you  find  that  the 
books  Ited  to  you:  It's  not 
possible  to  finish  the  job. 

Why? 

WelL..  let*s  consider  the  case 
where  two  verticals  are  spaced 

a  half  wavelength  apart.  The  an- 
tennas are  spaced  a  physical  half 
wavelength  apan  (492/FMH/j, 
but  the  coax  must  be  an  electri- 
cal hair  wavelength  {492V/ 
FMHx),  The  difference  between 
Ihe  two  lengths  is  the  velocity 
factor  (V)  of  the  coaxial  cable, 
which  tends  to  be  on  the  order 
of  0.66  or  0.80  depending  on 
the  type  of  cable  used.  Thus, 
the  cable  will  always  be  too 
shon  to  reach  between  the  an- 
tennas. That's  the  critical  fact 
missing  in  stories  about  the 
phased  array. 

Over  the  years  there  have 
been  several  wavs  to  solve  this 
problem.  One  method  uses  iwo 
different  coaxial  lines  to  the  an* 
tentias  from  the  receiver  If  one 
is  quarter  wavelength  and  the 
other  is  three-quarter  wave- 
length (Fig-  2 ).  then  the  required 
phase  shift  is  obtained  by  the 


l^i       JUNCTIOM 


La 


u 


Fig,  2,  One  workable  sohuion 
using  different  coo-X  lengths. 
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Fig,  J.  Configuration  ofantenmis 
using  phasing  box. 

extra  coaxial  line  length.  But 
extra  coax  causes  increased  loss, 
so  the  signal  is  not  only  not  as 
strong  as  predicted  but  the 
patterns  arc  disioned  somewhat. 

Well,  there  is  one  little  trick 
that's  a  possible  solution;  see 
Fig,  3.  Here  we  see  two  vertical 
antennas  spaced  S  apart  (for 
mnst  people,  1  suspect  S  will  be 
half  wavelength,  or  492/FMHzj. 
A  pair  of  identical  length  (LI 
and  L2)  pieces  of  identical  co- 
axial cable  are  used  to  connect 
the  two  verticals  to  a  phasing 
box.  Kote  that  it's  not  important 
just  how  long  those  cables  are, 
but  that  they  be  precisely,  ex- 
actly and  really  the  same  length 
as  each  other.  The  phasing  box 
is«  in  turn,  connected  through  a 
third  length  of  coax  (actual 
length  unimportant)  that  goes  to 
the  receiver 

If  the  phasing  box  is  made  swil- 
chable,  then  both  in-phase  and 
oul-of-phase  conditions  can  be 
satisfied.  Fifi,4  shows  the  circuit 
for  a  phasing  box  that  Fve  used. 
The  innards  consist  of  a  trans- 
former in  which  three  windings 
are  w  ound  "trilllar '  style  on  a  to- 
roidal core.  Almost  any  HF  band 
toroid  can  be  used*  but  I  used  the 
Amidon  Assoc iaies  type  T-50-2 
(RED)  or  type  1-50-6  (YEL) 
cores  for  thisv  type  of  project.  Use 
fifteen  Urifilar  turns  of  #14  AWG 


enamel  insulated  wire  around  the 
toroidal  core.  A  DPDT  toggle 
switch  is  ased  to  select  either  zero 
or  180  degree  phasing  for  one 
antenna  input  (the  other  input  re- 
mains constant  J.  A  pair  of  "three- 
way"  AC  power  switches  can  be 
ganged  together  to  form  a  DPDT 
switch  with  RF  capabdity. 

So  what's  a  "trifilar  turn"? 
Go(xl  question;  see  Fig.  5  for  the 
answer.  In  trifilar  winding  three 
wires  are  kept  parallel  to  each 
other  as  they  are  wound  on  the 
transformer  core.  Although  a  lin- 
ear '*rod"  core  is  shown  here,  a 
toroidal  core  can  also  be  used. 

An  improvement  in  the  trans- 
former can  bt-  made  by  using  a 
special  transformer  called  a  hy- 
brid combiner  transformer.  Per- 
haps in  the  future  we  will  examine 
that  subject  as  well. 

A  bit  Of  a  safety  note 

Both  forms  of  phased  array 
feed  system  shown  in  this  article 
could  involve  laying  coaxial 
cables  along  the  ground  surface 
or  possibly  elevated  at  levels 
where  pedestrians  could  strike 
them.  It  is  important  that  you 
take  whatever  steps  are  appro- 
priate in  your  particular  situa- 
tion to  ensure  the  safety  of 
people  passing  through  your 
property.  If  this  means  burying 
the  coax,  then  bury  it. 

Responses 

My  recent  columns  on  science 

fairs  and  ham  software  have  pro- 
duced a  lot  of  E-mail  for  me.  Al- 
most alt  of  the  software 
comments  were  a  hearty  "amen!" 
and  I  fmd  that  quite  satisfying. 
One  chap  wrote  to  me  and  asked 
what  tools  were  available  to  write 
Windows^  software  (ham  or 
otherwise).  The  tool  that  1  use 
is  Microsoft's  Visual   Basic 
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Fig^  4.  CiiTidt  of  phasing  box, 
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Fig.  5.  Tnfffar  winding  scheme 
for  tow  ids. 

lansuaee.  T  airrentlv  own  VB  3.0 
and  VB  4.0»  and  bv  the  time  vou 
read  this  will  own  VB  5.0.  The 
VB  5.0  version  includes  a  true 
native  code  compiler  so  programs 
writlen  In  thnL  language  will  ex- 
ecute about  20  times  fasier  than 
VB  3.0 or  VB  4,U  programs.  This 
feature  should  answer  ihc  objec- 
tions of  people,  like  prtxiucers  of 
antenna  simiiladon  and  modeling 
sofrware.  who  complain  of  the 
slowness  of  early  VB  editions  for 
computation  of  intensive  pro- 
grams. If  you  plan  in  write  soft- 
ware for  the  ham  market,  then 
1  recommend  either  VB  4.0 
(for  those  who  must  write  for 
Windows  3 J  environments)  or 
preferably  VB  5.0. 

The  science  fair  article  gener- 
ated several  responses.  1  am  heart- 
ened that  the  "elmering"  ethic  is 
still  alive  and  well  among  hams. 
The  next  generation  will  only  be 
as  good  as  we  make  it...  and  role 
models  are  what  kids  need.  Be- 
sides, we  might  generate  a  few 
new  licensees. 

Author'^  Note:  Other  patfcrns 
and  di recti viries  are  ohutined 
when  different phasingx  are  used. 
See  fhe  pattern  charts  created  by- 
Brown  prior  to  World  War  IL 
Jliey  are  reprinted  in  The  ARRL 
Anienna  Handboc^k  (any  recent 
edition). 
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government,  our  school  sys- 
tem, our  medical  system,  and 
so  on.  My  cries  of  alarm  are 
just  annoying  to  mo^t  people, 
so  1  should  shut  up  and  go 
along.  I  should  stop  trying  to 
gel  people  to  live  longer, 
healthier  lives,  1  should  shut  up 
about  how  to  raise  healthier 
brighter  children.  Kids  are 
okay,  as  long  as  they're  not  too 
much  trouble, 

And  1  should  slop  fretting 
about  amateur  radio  losing  its 
future  to  commercial  interests, 
with  its  potential  for  growth 
and  a  payback  for  the  use  of 
our  frequencies  via  a  reborn 
electronics  Industry  ignored  by 
the  League  and  our  ham  clubs, 

Rome  was  destroyed  by  two 
things:  the  government  deficit, 
which  collapsed  the  empire, 
and  I  he  games  w^hich  kept  the 
people  so  busy  enjoying  them- 
selves ihey  ignored  the 
government's  foUy,  Today  we 
arc  far  too  involved  with  ball 
games,  sitcoms  and  soaps  to 
parlicipate  in  our  government. 
So,  through  our  neglect  we 
h;ive  lawyers  writing  our  laws 
for  their  benefit*  and  our 
judges  are  ex-lawyers.  Great 
system...  for  lawyers. 

If  one  of  the  many  privmised 
millennial  cataclysms  doesn't 
do  us  in,  maybe  our  govern- 
ment will.  There  have  been  a 
siring  of  empires  down  through 
history;  all  have  collapsed,  and 
ijone  has  ever  made  a  come- 
back. Look  at  the  Egyptians  lo- 
dav!  The  Greeks!  The  Romans! 

a- 

The  Spanish!  The  British!  All 
had  world-dominating  empires 
at  one  time. 

Revohition! 

Yes^  Tm  preaching  revolu- 
tion. No,  not  with  terrorist  ac- 
tivities or  an  armed  insu meet  ion. 

Having  visited  most  of  the 
major  countries  around  the 
world,  1  can  safely  say  that  the 
IfS  is  the  best  of  a  sorry  lot. 
But,  on  the  other  hand,  that's 
not  saying  much,  considering 
the  major  miseries  wc*re  suf- 
fering. Our  !^chool  system  is 
one  of  the  worst  in  the  world, 
a  great  example  of  socialism 
gone  berserk.  Our  so-called 
hcalth-carc  industry  is  an  inler- 
niiiional  shame,  despite  its  as- 
tronomical ($1,5  trillion)  cost. 
We  have  the  highest  percentage 
of  our  population  in  prison  of 


any  country  in  the  world.  We 
have  a  huge  drug  problem,  de- 
spite the  billions  of  dollars 
wasted  pretending  to  fight  it. 
And  these  arc  things  that  di- 
rectly affect  every  one  of  us. 
Our  legal  system  is  a  joke. 
Many  of  our  judges  are  a  joke. 
Our  food  supply  system  is 
making  us  sick,  and  so  is  our 
public  water  supply.  Our  paper 
^legal  lender"  is  in  the  hands  of 
an  international  conspiracy. 

Our  diet  causes  endless  cavi- 
ties which  our  dentists  fill  with 
mercury.  Did  you  know  that  in 
a  survey  96%  of  the  multiple 
I  sclerosis  patients  were  found  to 
have  mercury  poisoning  from 
their  fdlings? 

If  you're  like  most  Ameri- 
cans you've  been  so  brain- 
washed in  public  school  that 
ytni  have  little  initiative  or  mo- 
tivation to  help  yourself,  much 
less  want  to  help  others.  You 
are  sedated  with  ball  games, 
sitcoms,  soaps,  rock  music,  alco- 
hol, lobacctn  brainless  movies, 
and  so  on.  When  is  the  last  time 
you  read  a  book  and  realty 
learned  something?  It*s  a  heady 
Lxpcrience- 

With  motivation  there's  al- 
most nothing  you  can't  do.  You 
can  take  up  horseback  riding 
and  become  an  expert  rider. 
You  can  teach  yourself  to 
write,  to  compose  music,  to 
sculpt,  to  paint. 

You  can  he  lotally  healthy 
and  not  have  the  slightest 
worry  about  a  heart  attack,  a 
stroke,  cancer,  atid  so  on.  But 
youMl  need  to  start  doing  your 
homework.  You*re  not  going  to 
he  healthy  if  you  keep  on  eat- 
ing the  same  old  garbage  and 
drinking  ciiy  water.  This  will 
take  at  least  20  years  tvIT  your 
potential  healthy  life  and  prob- 
ably make  your  declining  years 
hell* 

You  could  be  making  all  the 
money  you  want,  but  not  if 
you  haven't  broken  loose 
from  'Ihe  system."  You  prob- 
ably, like  me,  got  sucked  into 
going  to  college.  Four  expen- 
sive, wasted  years.  At  least  the 
government  paid  fur  my  last 
two  years.  That  was  part  of 
their  plan  to  keep  millions  of 
discharged  soldiers  and  sailors 
from  suddenly  being  dump- 
ed on  the  employment  market 
when  VVWn  ended. 

College  is  great:  you  learn 
very  little,  have  a  great  time  for 
tour  years,  and  then  you* re 
suited  for  employment  in  a  large 


corporation,  by  the  govern- 
ment (if  you  can't  make  it 
in  indusiryi,  or  you  teach. 
That's  pari  of  "the  system.'' 
Those  jobs  have  one  thing  in 
common:  you'll  never  make 
much  money.  You'll  never 
know  freedom. 

The  revolution  Vm  preach- 
ing is  self-education.  Reading 
bt>oks  and  learning.  Getting  not 
just  good  at  your  work,  buf  one 
of  the  best  in  the  world  at  it. 
Bringing  up  a  pri/c-winning 
chikL  Get  to  be  an  expert  on 
more  and  more  things  and  then 
start  leaching  and  inspiring 
others. 

We  need  kids  in  amateur  ra- 
dio. So  what  have  you  done 
about  this?  What  has  your  club 
done?  We  need  a  million  new 
young  hams.  Ten  niillion. 

In  my  edi  tori  tils  Tve  sug- 
gested ways  to  eliminate  the 
drug  problem,  to  cut  our  prison 
costs  by  around  75%*  to  cut 
school  costs  by  at  least  50% 
and  enormously  improve  them, 
10  make  college  tuition -free,  to 
cut  our  medical  costs  by  80%, 
to  gel  our  government  bureaus 
to  enthiisiasticLilly  cut  them- 
selves in  half  in  three  years, 
and  so  on.  Hey,  am  I  the  only 
one  proposing  solutions  to  our 
problems?  How  about  you?  Do 
your  homework  and  see  what 
you  can  come  up  with.  What 
did  you  think  of  my  plan  for 
muking  foreign  aid  into  a  profit 
center  for  the  country? 

Good  PR 

KD6CNU  was  kind  enough 
to  send  me  a  copy  of  a  half- 
page   article    about    hamming 

Continued  on  page  79 


Help 


the  kids  learn  about  the 
wonderful  world  of  ham 
radio.  Tlicn  we'll  have 
the  engineers  we'll  need 
for  the  next  century'  here 
in  the  USA. 

Give  a  73  Magazine  gift 
subscription  lo  the  school 
in  your  neighborhtHHl.,, 

only  $24.97. 

Please  call 
8(  JO- 274-7373, 
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Homing  in 


Numb^  7t  Oft  yQur  Fe^back  card 


Joe  Moell  RE.  KOOV 
P.O.  Box  2506 
Fullerton  CA  92633 

Getting  started  with  the 
right  tools 

Apparently  100  isn't  my  fucky 
numbet  Afier  99  successful  column 
submit  ions,  the  first  section  of  last 
month's  "Homing  In"  never  made 
il  from  my  computer  to  7;?'s. 

Lcl's  fill  in  the  missing  in  forma- 
lion.  "Homing  In"  for  May  was  the 
first  of  a  two-part  scries  describing 
ihe  wide  variety  of  tools  available 
for  radio  direction  finding  t^I^R' 
Musi  arc  quite  inexpensive  and 
miik^^  ij^L  nf  receh'crs  thai  you  prob- 
ably have  already.  T\\  o  meters  is  the 
most  pi)pii[arhiind  for  RDh'  iictivi- 
ties,  so  that  is  the  focus.  Most  of 
ihese  techniques  can  he  adapted  to 
the  223. 440  and  1 200  MHi  hands, 
They  are  not  suitable  for  bands  be- 
low 60  MHz.  however,  Thaf s  a 
topic  for  another  time. 

Beams  track  the  weak  ones 

Direciitmal  ante nnas  are  easy  for 
c  veiy  one  to  understand  and  use.  We 
aO  learned  at  an  earK'  age  to  point  a 
rooftop  TV  antenna  at  the  TV 
station's  tower  for  the  best  picture. 
Today's  kids  are  learning  how  lo 
aim  a  satellite  dish  ui  the  same  man- 
na-. Mobile  RDF  with  a  beam  an- 
tenna is  ju.st  as  easy  and  intuitive. 
An  old  two-mctcr  vagi  iiom  the  flea 
market  may  be  all  you  need  to  get 
started. 

A  simple  iwo-eJeraenl  beam 
(driven  eletneni  and  reflector)  is 
sometimes  adequate*  biu  most  mo- 
bile T-hunters  prefer  three-  or  four- 
element  models  because  their 
forward  lobes  are  much  sharper. 
You  will  use  the  forw^ard  lobe  as 
your  direction  indication  most  of 
the  time-Hiot  the  nulls  in  back^ — 
becattsc  sensitivity  and  accuracy 
are  best  in  the  forward  direction. 

Two  companies  make  yagis  that 
ane  partjcularly  well  suited  lo  mo- 
bile RDF  AU  RKxlels  from  Sw  iech 
Communication  Systems  arc  rus- 
ged  and  have  a  flat  black  imcxlized 
Rnish.  This  makes  them  ''stealthy" 
for  nighi  hunts;  you  will  gel  fewer 
stares  and  interruptions  from 
passers-by.  Yagis  from  Arrow 


Radio  Direction  Finding 

Antenna  Companv^  have  elements 
made  from  ihe  same  material  used 
in  aluminum  arrow  shafts  for  ar- 
chers (Photo  A),  These  rods  are 
about  lialf  the  weight  of  ordinary 
tubular  aluminum  elements  of  the 
I  same  diameter  Asa  result.  Arrow*  *s 
antennas  are  lightweight  and  easy 
to  aim,  mobile  or  hand-held. 

Cubical  quad  antennas  have 
about  the  same  gain  itnd  directional 
pattern  its  yagis  of  the  same  num- 
ber of  clemenis  and  boom  length. 
Many  mobile  T*hunicrs  prefer 
quads  because  a  vertically  polarized 
yagi  is  taher  and  more  of  a  tree 
snagger  VHP  quads  are  easy  to 
build  at  home  with  jusi  a  few 
dollars  worth  of  ordinary  PVC 
plumbing  parts  and  w  ire.  Complete 
plans  for  "strung  wire"  and  '*stiff 
wire"  L|uads  are  iji  TRANSMfTTER 
HUNTING:  Radio  DireiUon  Find- 
ing Sintpitfiedhy  Moell  and Curlee. 
T1ijs32?'page  illuslmted  text,  here- 
after called  "the  T-hunl  book,"  is 
available  at  ham  radio  dealers  and 
7.?'s  Radio  Bookshop. 

If  you  don't  want  to  buUd  your 
quad  at  home,  consider  the  inex- 
pensi\e  four-clemenl  two-meter 
models  from  Cubcx  Quad  Anten- 
nas and  AAE  Bandmaster  Enter- 
prises tillustratcd  last  month).  Both 
feature  Rberglas''^  spreaders  with 
arrow  nticks  at  ihe  ends  to  hold  el- 
ement wires.  If  you  want  to  disas* 
semhie  vour  antenna  between  btmts 
for  storage  and  transport,  it*s  easy 
to  do  so  nnd  eqitally  easy  to  put  it 
back  together  again. 

Last  montlis  "Homing  In''  ex- 
plained why  adjustable  polarization 
of  yagis  and  quads  is  imptjriiint,  and 
how  to  achieve  il.  I  also  covered 
Doppler  RDF  sels,  their  good  and 
bad  points,  and  what  si>urces  are 
available  for  purchasers  and  home 
builders.  Finahy,  I  described  simple 
techniques  for  getting  bearings 
when  you  get  out  of  your  car  to 
*'sniff'  t close  in  on  fool),  includ- 
ing 00 set  aitenualois  and  tracking 
on  the  iliird  hamK>nic. 

Buzz  boxes,  a  sniffing 
alternative 

Dual-dipole  RDF  sets  such  as  the 
one  in  Photo  B  are  popular  in  many 
I  localities.  Also  called  "homing 


sets"  and  buzz  boxes." 
they  feature  a  pair  of  di- 
polc  iunennas  separated 
by  a  half  wavelength  or 
less,  a  switching  device, 
a  receiver,  and  a  left- 
right  indicator  such  as  a 
zenxentcr  analog  meter 
or  a  pair  of  LEDs  mark- 
ed LEFT  and  RIGHT 
Thc>  are  easy  to  use:  Just 
turn  Ihe  imit  to  the  left 
when  LEFT  is  indicated 
and  (um  it  to  the  right 
when  RIGHT  is  indictiied 


Photo  A.  Amni  -^iieiuui  \ti}(rs  use  li^hnx^eight 
arrow  shaft  elentents  screwed  mta  a  hollmv 

id  u  mi  man  boom. 


There  will  he  a  sharply  defitied 
crossover  of  die  indiv aior  when  the 
unit  points  directly  toward  the 
signal  source. 

The  venerable  L-Per  by  L- 
Tronics  (illiistmted  last  month)  is 
the  most  popular  dual-dipole  set 
among  hams  who  assist  the  Civil 
Air  patrol  and  other  agencies  track- 
ing aircraft  Emergency  Locator 
Transmitters,  The  L-Per  uses  a 
swiiched-paucm  principle  and  in- 
cludes a  built-in  AM  receiver.  This 
receiver  can  also  be  used  to  track 
two-meter  FM  signals  if  crysialled 
for  a  signal's  frequency. 

Most  of  the  other  dual-antentia 
RDF  sets  you  wiO  encounter  use  a 
different  priticiple  called  either  nar- 
row apenure  lime-difference-of- 
arrival  (TDOA)  or  phase- front  de- 
tection, depending  on  how  you  fHie- 
fer  to  explain  the  physics.  TOO  A 
sets  are  favored  by  hams  because 
they  aa*  add-ons  for  existing  VllP- 
FM  receivers  and  can  cover  a  wide 
ftiequency  range. 

The  first  TDQA  RDF  device 
for  ham  radio  was  the  Double 
Ducky  by  David  Geiser  WA2ANU. 
An  improved  version  of  il,  called 
the  Simple  Seeker,  is  detailed  in 
the  ARRL  Handbook.  A  TDOA 
design  by  Paul  Bohrer  W9DUU 
in  the  July  1990  issue  of  73  is 
popular  with  home  builders. 
Commercial  left-right  TDOAs 
include  the  SupcrDF  SDF-2  by 
SMG  Engineering,  the  Vector- 
Finder  \T-1420  by  Radio  Engi- 
neers, atid  the  Foxhound  DF-1  by 
Ramsey  Electronics.  Tn  my  tests, 
the  SuperDF  performed  best:  its 
synchronous  detector  excelled  in 
suppressing  the  effects  of  voice 
and  other  modulation  on  the  re- 
ceived signal.  Avoid  any  buzz  box 
that  doesn't  luwe  two  vertical  di- 
poies  and  a  method  of  sensing  left 


versus  right. 


The  one-piece  con figu ration  of 
most  homing  sets  makes  ihem  well- 
suited  for  sniffing  in  the  briLsh,  bul 
awk\^ard  for  mobile  use.  The 
SuperDF  is  the  only  one  designed 
to  facilitate  mobile  use  by  mount- 
ing the  antenna  set  on  an  outside 
rotating  mast  and  locating  ihe  left- 
right  indicator  on  the  dashboaid. 

The  sharp  CT\>s,sover  indication  of 
a  TDOA  is  much  sharper  than  the 
broad  lobe  of  a  beam,  TDOAs  are 
remarkably  sensitive,  but  don't  ex- 
pect ihem  to  compete  with  yagis  or 
quads  when  ihe  signal  is  weak. 
When  signal  n^flections  are  severe, 
indications  will  be  less  reliable, 
but  you  can  usually  use  them  suc- 
cessfully if  you  keep  moving  and 
mentally  average  out  the  readings. 

Like  Dopplers,  TDOAs  give  oo 
indication  of  signal  amplitude.  This 
is  an  advantage  when  signd  level 
varies  and  means  you  don't  need 
an  RF  attenuator  with  vour  TDOA. 
Biu  it  also  makes  it  more  likely  that 
you  will  walk  by  or  over  the  hid- 
den transmitter  \\  ithoui  realizing  it, 
TDOAs  are  also  similar  to  Dopplers 
in  that  sensitivity  and  accuracy  is 
degraded  when  the  taiget  signal  is 
horizontally  pt)larized. 

Transmiiicr  hunting  is  an  ac- 
quired skilL  No  RDF  set  always 
gives  accurate  unambiguous  indi- 
cations and  leads  you  unerringly  to 
the  target.  The  more  you  u.se  your 
equipment,  the  more  you'll  under- 
siand  its  suong  points  and  limita- 
tions, and  the  *1uckier"  you^U  be. 
For  your  first  effort,  track  down 
the  local  repeater  as  if  you  don*t 
know  where  it  is.  Then  get  a  friend 
to  drive  somewhere  and  trans- 
mit to  vou  while  vou  try  to  locale 
him  or  her 

After  you've  learned  the  basic 
techniques,  you're  ready  to  get 
competitive— all  in  fun.  of  course. 
Arrange  with  your  club  to  bold 

73  Amateur  Radio  Today  •  June  1997    71 


sofnc  hidden  tramndttef  bunts.  The 
first  few  should  be  easy  so  ihai  ev- 
eryone is  successful  iind  encour- 
aged. The  signal  should  be  siamg 
and  the  trans  miner  should  be  in 
plain  sight,  perhaps  in  the  parking 
lot  of  a  restaurant  or  at  a  table  in  a 
city  park. 

With  lime,  fiunis  will  gel  more 
challenging  as  the  skills  of  huniers 
and  hider!>  increase.  You  will  prob- 
ably want  Eo  develop  sonie  rules  to 
even  the  match  between  hiders  and 
huniers.  Some  groups  are  strict 
about  the  hidden  T's  aiilenna  po- 
lan?.aiion.  power  variations,  and 
nearness  to  paved  roads.  Others  su} ; 
tn  effect,  "Anything  gocsP 

Some  clubs  like  to  run  the  hunt 
like  a  rally,  requiring  the  winner  lo 
have  lowest  mileage  from  the  com- 
mon starting  point  to  the  end.  They 
say  it  discouniges  reckless  driving, 
etiOMjrages  careful  iriangulation. 
and  evens  out  the  competition. 
Sometimes  the  last  team  in  is  the 
winner,  prolonging  Ihe  suspense. 

Oilier  groups  use  elapsed  time  as 
the  winning  criterion*  They  say  that 
time  is  of  essence  in  a  jammer  hum 
or  search-and-resctie  opemtion,  so 
hunters  must  !eam  lofind  transmit- 
ters fast.  Forlhemiore,  in  a  time  hunt 
there  is  no  need  to  worry  about  the 
accuracy  of  competitors'  odometer 
calibrations.  In  a  few  places,  the 
hider  sets  the  rules  and  they  are 
difTereni  for  every  hunt. 

In  some  areas,  huni^i  for  mul- 
tiple Iransmitiers  arc  common.  In 
others,  one  well-concealed  rig  is 
enough.  Most  of  ihe  time  it's  ev- 
eT\  team  for  itself,  but  in  a  few 
low'iis  there  are  cooperative  hunts 
on  repeaters  where  bearings  from 
base  stations  are  welcome.  For 
lots  of  suggestions  about  organiz- 
ing T-hunts  and  making  rules  for 
them,  see  the  T-huni  book. 

Fool  'em  with  Mother 
Nature 

The  great  attraction  of  T-huni- 
mg  is  that  when  you  set  out  on  a 
hunt,  you  never  know  w^here  you 
will  end  up,  and  you  never  know 
what  youll  find  there.  In  an 
E-mail  message  last  fall.  Bud 
Hughes  K4CWG  of  Titusvilic, 
Florida,  described  how  John 
Munsey  KB3GK  tised  on  antenna 
that  was  visible,  bui  invisible: 
"John  dug  a  hole  and  buried  the 
transmitter,  then  ran  the  coax 
underground  about  15  feet  from 
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the  rig  lo  a  tree.  Somehow^  he  at- 
tached the  center  conductor  to  the 
tree,  aboui  six  inches  below 
ground  IcvcL" 

On  a  hunt  like  that,  even  a  be- 
ginner can  figure  out  that  the  sig- 
nal is  coming  from  the  forest,  but 
once  there,  who  would  suspect  il*s 
coming  from  a  tree?  *To  my  sur- 
prise, the  sniffers  detected  quite 
a  strong  signal  coming  directly 
from  it,"  Bud  wrote,  "I  was  taught 
to  believe  that  trees  don't  radiate. 
So  much  for  that."  The  2Q-minute 
videotape  of  T-huniers  inspecting 
and  re- inspecting  the  tree  made 
for  a  great  program  at  the  next 
radio  club  meeting  in  'Htusviile. 

Tw^o-metcr  T-huniing  has  taken 
place  here  in  southern  California 
for  decades,  and  some  T-hunters 
have  been  participating  since  al- 
most the  beginning.  These  veter- 
ans want  to  do  more  than  just  find 
a  ham  sitting  in  his  car  at  the  end 
of  a  street.  Some  of  our  evening 
hums  involve  several  transmitters 
and  the  boundaries  extend  over 
forty  miles  in  some  directions 
from  the  start.  The  monthly 
"all-dav  hunts"  nsuallv  have  no 
boundaries  at  all,  e?tcepl  for  the 
US  btxrder.  They  start  Saturday 
morning  and  sometimes  arenH 
over  until  Simday  evening. 

Many  all-day  hunts  take  place 
along  mountain  trails  and  desert 
washes,  making  four-wheel  drive 
a  desired  feature  in  your  T-liunt 
vehicle,  A  good  example  of  a  typi- 
cal all-day  hunt  was  February's 
event,  when  longtime  T-hunter  Bob 
ThombuigWB6JPIpui  three  tnins- 
milters  along  the  San  Se  valine  Truck 
Trail.  This  road,  if  you  can  call  it 
that,  meanders  for  26  miles  through 
the  mcHintains  of  the  San  Bernar- 
dino National  Forest,  beginning 
in  Alia  Loma,  35  miles  east  of 
downtown  Los  Angeles, 

The  Forest  Service  gate  onto 
the  road  from  Alia  Loma  was 
open,  but  the  gate  at  the  eastern 
end  was  locked  light.  Bob  mmcd 
on  the  easternmost  transmitter  a 
half  hour  early,  and  it  was  the  only 
one  on  for  the  first  hour.  He 
wanted  to  draw  the  hunters  east 
so  they  would  find  the  locked  gale 
and  then  have  lo  drive  all  the  way 
back  through  the  flatlands  to  the 
Alia  Loma  end. 

The  main  T  ran  30  watts  and 
was  located  in  the  middle  of  the 
Joe  Elliot  Campground.  **You 
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could  drive  and  park  on 
top  of  the  transmitter," 
Bob  wrote,  "li  went  into 
a  switchbox  that  se- 
lected one  of  eight  an- 
tennas spaced  over  an 
area  of  about  200  by  200 
feet.  The  antennas  were 
AWG  #30  green  magnet 
wire  that  came  out  of  the  p/,,^,^,  g  l^,^,f,  Krirosheev  UW0CZ  learns 
ground  and  tangled  into  f^^^y  j^  ,,^^  ^  SitperDF  dual-antenna  set  by 
a  convenient  bush  or  ^^g  Engmeenng  as  he  prepares  for  an 
tree  trunk.  The  antennas  internahonal- style  radh-orietiteering  contest 
were  scanned  at  a  1 .23  j^  Poniand,  Oregon, 
Ui  rate.  Transmissions 


were  twelve  seconds  long  every 
40  seconds,  so  each  antentM  was 
on  about  one  and  a  half  times  per 
transmission. 

"It  took  800  feet  of  coax  in 
all,"  WB6JP1  continued.  *The 
eight  antennas  were  simply  not 
visible,  even  if  you  knew*  where 
to  look.  It  was  mv  inlention  that 
some  hunters  would  camp  there. 
It  is  a  really  pretty  place  and  the 
view  is  dramatic.  But  the  diver- 
sion to  the  eastern  end  and  hav- 
ing to  creep  up  the  terrible  road 
made  the  timing  such  that  no 
one  stayed.  At  least  I  don't  think 
they  did. 

'The  two  other  transmitters 
were  ^throw-outs'  along  the 
trail.  One  was  leaning  on  a  tree 
about  10  feel  off  the  road  and 
about  four  feet  beneath  it.  The 
other  was  located  on  top  of  a  hill 
about  two  hundred  feet  from  an 
even  more  difficult  spur  off  the 
trail.  It  was  2.17  miles  from  the 
first  T,  but  took  about  an  hour 
lo  get  there." 

Bob's  tongue-in-cheek  write- 
up  on  the  southern  California  T- 
hunt  Web  site  relates  tales  of 
three -fool -deep  Jeep- swallowing 
washouts,  large  rocks  (one  three 
feet  in  diameter),  four- fool  humps 
and  a  couple  of  full- fledged  land- 
slides. "Don  Lewis  KF6GQ  told 
me  via  E-mail  that  it  look  him  six 
hours  to  go  up  and  back  dow  n," 
says  WB6JPL  *'After  my  five  trips 
for  planning  setup,  and  observa- 
tion, 1  got  it  down  to  lour  atid  a 
half  hours.  !t  helps  if  you  know 
you  can  do  it  without  falling  off 
the  clifL  Luckily,  I  don't  win 
very  many  hunts  or  none  of  us 
would  have  any  vehicles  or 
equipment  left." 

Do  you  have  an  unusual  T- 
hunt  story  for  ''Homing  In" 
readers?  Drop  me  an  E-mail 


message  or  write  to  the  ad- 
dress at  the  beginning  of  this 
article*  Next  time  vou^re  surf- 
ing  the  World  Wide  Web,  be 
sure  to  visit  the  "Homing  In" 
site  [hllp://membcrs.aol.coni/ 
homingin/J,  Don*t  forget  the 
trailing  forward  slash. 

This  month's  RDF  resources 

AAE  Bandmaster  Enterprises 
3 1 64  Cahaba  Heights  Road 
Birmingham  AL  35243 
(205)  970^22 

Armw  Antenna 

1803  S.  Greeley  Highway  #B 

Cheyenne  WY  82007 

(307)638-2369 

BMG  Engineering 
9935  Gtirtbaldi  Avenue 
Temple  City  CA  9 1 780 
(818)285-6963 

Cubcx  Quad  Antennas 
2761  Saturn  St,  Una  E 

BreaCA  92821 
(714)577-9009 

L'Tn^nics 

5546  Cathedral  0:iks  Road 
Santa  Barbara  CA  93 HI 

(8{)5)  967-4859 

Radio  Engineers 

7969  Engineer  Road.  Suite  102 

San  Diego  C A  921 11 

(619)565-1319 

Ramsey  Electronics 
793  Canning  Parkway 
Viaor  NY  14564 
(716)924-^560 

Swicch  Comiminicalion  Systems 
12218  Greeniree  Road 
Poway  C  A  92064 
(619)748-0708 
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Number  74  on  your  Feedback  card 


Proprbrtion 


Jimemywixu 

210Chatoau  Circle 
PaysonAZ  85541 

Hoo  boy!  ll  looks  like  the  pe- 
riod between  June  15lIi  and  18th 
may  be  very  exciting  indccdl  In 
pariicular.  ihe  1 6th  and  1 7th  look 
terrible  from  the  slandpoiiil  of 
high  HF  signal  absorption  (el- 
evated Ap  and  Bk  values  as 
reported  by  WWV),  and  an  ac- 
tive magnetic  lie  Id  reacbing  storm 
levels  ai  times.  Although  the 


tour-day  period  may  be  delayed 
a  few  days  past  the  predicted 
times  on  our  chart,  ii  will  be  best 
to  keep  an  car  tuned  to  WWV — 
if.  indeed,  you  will  be  able  to  hear 
it — during  the  Itvrecast  period. 

Although  in  June  the  Earth  is 
farther  from  the  sun  than  it  is  in 
Decemben  the  northern  hemi- 
sphere is&tilted  toward  the  sun, 
which  gives  rise  to  the  expected 
doldrums  on  the  HF  bands,  so 
plan  to  do  your  operating  during 
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the  first  week  or  so  of  the  montli 
and  again  between  the  22nd  and 
25ih.  As  1  write  these  words,  ihe 
10c tn  solar  ilux  remains  at  very 
low  levels,  and  that,  coupled  with 
seasonal  low.s,  doesn't  provide 
much  hope  for  June  DX. 

There  is  always  a  "however" 
coupled  with  propagation  report- 
ing— sort  of  an  escape  route  by 
which  forecasters  can  oc c as i em- 
ail y  avoid  lar-and-feaihering  by 
DXers^-and  that  is  the  very  low 
sunspot  and  solar  iTux  activity  it- 
self. During  high  sunspot  acliv- 
Uy  at  the  peak  of  a  solar  cycle> 
Good  (G)  days  and  Poor  (P)  or 
Very  Poor  (VP)  predictions  arc 
usually  fairly  accurate;  but  dur- 
ing the  bottom  of  an  old  sunspot 
cycle  and  beginning  of  a  new  one 
where  we  are  right  now,  magnetic 
field  and  ionospheric  distur- 
bances on  Earth,  caused  by  pos- 
sible solar  flares  or  other  solar 
disturbances,  can  often  jump-start 
HF  propagation,  and  ceriainly 
boost  VHH  propagation. 

So,  gloomy  as  those  mid-June 
days  appear  to  be.  don't  ever  fail  to 
keep  listening  im  your  favorite  DX 
bands,  because  ple^Lsant  surprises 
occur  when  least  expecicd.  Muni- 
tor  WWV  carefully  at  all  times. 

Band-by-band  propagation 
this  month 

10-12  meters 

Occasional  intense  sporadic 
E  propagation  may  provide  open- 
ings to  2.000  miles  or  more,  while 
frequent  short-skip  openings  out 
to  1 ,000  miles  or  so  can  occur  on 
Good  (G)  days. 

15-17  meters 

Frequent  short-skip  openings 
to  L500  miles  and  occasional 


long-skip  openings  an  north- 
sou  ih  paths  across  the  equator  are 
e?^pecied  on  Good  (G)  days. 

20  meters 

DX  to  all  pails  of  the  world  can 
be  expected  on  this  hand  from 
sunrise  to  sunset  on  Good  (G) 
days,  with  pccik  conditions  usu- 
ally occurring  a  few  hourfj  after 
sunrise,  and  again  in  ihc  late  af- 
ternoon. Short -skip  to  2,000  miles 
or  so  may  be  expected  as  welL 

30-40  meters 

Consisteni  nighttime  DX  to  alt 
parts  of  the  world  is  expected 
from  sunset  to  sunrise,  with  ptis- 
sible  exception  of  poor  reception 
due  to  high  static  levels  during 
thunderstoim  activity,  Short-skip 
openings  averaging  500  miles 
during  the  daytime  and  1,500 
miles  a!  night  are  anticipated. 

80-160  meters 

Nighttime  DX  on  80  and  160 
can  be  fair  this  month,  with  the 
exception  of  high  noise  levels  on 
both  bands  from  thunderstorms. 
Daytime  sht)ri-skip  of  a  few  hun- 
dred miles  is  possible  on  80  but 
not  on  IfiO,  Short-skip  propagf^ 
tion  is  expected  at  night  on  each 
band  and  ought  to  be  fair  out 
to  perhaps  L400  miles  or  so, 
although  limited  by  QRN. 


Radio  Bookshop 


PtioTit?  8a)-274-7373  ur  603-924-("K)5S 
FAX  60>  924-8613,  or  see  order  tynn 
on  page  B8  lor  ordering  information, 

Wayne  says  Ihai  God,  bad  luck 
<ir  Sman  aren't  making  you  sick: 
you  ure!  It's  time  to  iL^am  what 
they  don't  teach  in  school  and 
even  your  beloved  doctor  doesn't 
know.  Get  Wayne's  S5  IQ-raising 
READING  GUlDli. 
Order  Residing  (rukle 
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Hrms  with  clrss 


Carol©  Perry  WB2MGP 

Media  Mentors  Inc. 

P.O.  Box  13T646 

Staten  Island  NY  10313-0006 


Food  for  thought 

Any  teacher  who  is  using  ham 
radio  in  the  classroom  as  a  mo- 
tivation into  ihe  other  currku- 
lum  areas  knows  that  some  of 
the  best  lessons  can  be  lied  into 
the  social  studies  program. 
About  once  every  iwo  years  I 
lake  a  deep  breath  and  lei  my 
6lh,  7th,  and  8th  grade  radio  siu* 
denis  do  the  famuus  ■ftuKls 
project,"  It's  such  a  great  radio/ 
geography  exercise  thai  1  put  up 
wilh  I  he  mess  il  tends  lo 

create, 

ThelaM  time  1  did  this,  the  8ih 
grade  decided  to  make  a  papier- 
mach6  globe  which  they  would 
fill  in  with  foods,  spices,  and 
pains  indigenous  to  each  area 
we  coRfacted,  The  other  two 
grades  went  out  and  goi  a  roll 
of  brown  butcher  paper  and 
drew  a  large  map  of  the  United 
Slates  on  it.  Their  phm  was  lo 
fill  in  major  regions  of  the  coun- 
try we  had  contacted  on  the  air 
wilh  tht:  appropriate  foodstuffs. 

Since  many  of  the  children  in 
my  classes  come  from  families 
thai  have  settled  in  Staten  Is- 
land, New  York,  from  other 
countries,  we  decided  to  use 
thcrr  own  families  as  a  major 
resource.  The  parents  were  more 


than  happy  to  help  the  children 

locate  specific  spices  and  grains 
that  represcnied  the  area  on  the 
globe  they  had  come  from — and 
it's  always  a  good  idea  lo  in- 
clude your  students'  parents  in 
a  project  whenever  you  can.  It's 
the  educationally  smart  thing  to 
do.  It  also  doesn't  hurt  that 
you'll  be  gaining  support  for 
your  radio  program. 

Of  course,  the  obvious  re- 
source we  also  lumed  to  w as  ihe 
radio.  Whenever  we  made  a  con- 
tact wilh  a  citi?:en  of  a  region 
that  we  still  needed  help  with, 
the  children  would  interview  the 
ham  radio  operator  and  enlist  his 
help-  As  is  always  the  case,  the 
hams  we  contacted  were  de- 
lighted to  help  nut.  They  were 
supportive  of  the  project  when 
the  children  e^splained  what 
they  were  doing  in  class.  The 
school's  maitroom  soon  became 
flooded  with  interesting  packages 


Phoio  B,  L  n>  R:  Jordan  KB2PYS.  Carole  WB2MGP.  Renee  KB2QMR, 


lo  look  up  facts  in  some  yucky 
textbook/' 

I  ihoughi  that  my  Halloween 
pumpkin-globe  project  created 
a  mess  in  my  room,  especially 
w  hen  the  pointed  pumpkins  be- 
gan to  decompose.  The  mess  in- 
volved with  the  papier-mache 


/  was  stepping  on  peas  and  seeds  for 

weeks. " 


and  letters  from  all  parts  oi  Lhc 
world.  Students  would  stick 
their  heads  into  my  room  each 
morning  to  sec  what  had  arrived 
that  day  in  the  mail  for  them.  Il 
was  a  very  exciting  period. 

T  knew  t  was  on  the  right  track 
w^ith  this  project  when  one 
young  girl  said  lo  me,  "It's  a  lot 
more  fun  to  talk  directly  to 
someone  to  get  information  than 


Photo  A.  Letters  ami  piickage:^  arrived  daily  from  all  over  the  coutiiry 
and  different  pans  of  the  globe.  It  if^is  very  exciting! 


put  the  pumpkin  project  lo 
shame.  1  definitely  suggest  that 
yuu  gel  your  cleanup  squad  well 
organized  before  you  attempt 
this  one.  I  was  stepping  on  peas 
and  seeds  for  weeks, 

I  eventually  wound  up  break- 
ing up  each  class  into  teams.  1 
appointed  a  glue  squad  respon- 
sible for  the  neat  gluing  of  the 
grains,  spices,  and  food  samples 
on  the  globe  and  on  the  floor 
map.  Another  team  was  respon- 
I  sible  for  the  proper  labeling  and 
storing  of  the  perishable  items. 
I  did  class  lessons  for  all  the  stu- 
dents 10  verily  lhc  accuracy  of 
the  items  we  were  collecting.  By 
(he  end  of  the  third  week,  our 
ham  shack  looked  like  the  inside 
of  a  food  warehouse. 

Because  of  previous  lessons 
we've  had  in  ham  radio  class, 
my  7th  and  8ih  graders  knew 
about  w  riling  to  foreign  embas- 
sies to  get  more  information.  It 
was  gratifying  to  see  some  of 
last  year's  licensed  youngsters 
so  at  ease  with  some  of  the  more 
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sophisticated  research  tech- 
niques they  had  learned  in  radio 
class.  I  was  very  proud  of  them. 

The  large  paper  map  of  the 
United  States  was  a  little  easier 
to  control  because  I  insisted  the 
kids  use  crayons  and  magic 
markers  instead  of  paint.  They 
were  creative  enough  to  figure 
out  themselves  that  as  the  dead- 
line drew  near,  it  was  acceptable 
lo  draw  a  small  illustration,  or 
to  write  in  the  names  of  the  grain 
or  spice  they  were  unable  lo  lo- 
cate. By  the  time  we  were  at  the 
end  of  this  project,  we  had  man- 
aged to  fill  in  90%  ui'  the  globe 
and  map  with  actual  substances. 

Every  time  we  do  this  geog- 
raphy activity,  my  students  have 
fun  making  up  puns  lo  tell  other 
hams  on  the  air.  They  would  tell 
other  operators  that  they  were 
engyged  in  a  very  "tasteful"  ge- 
ography project;  or  that  their 
teacher  was  giving  them  some 
"food  for  thought.'* 

The  children  definitely  be- 
come more  worldly  when  im- 
mersed ill  these  Tun  geography 
lessons  that  are  a  natural  out- 
come of  speaking  on  ihe  radio. 
The  world  is  indeed  becoming 
smaller,  and  ham  radio  is  the 
perfect  tool  to  bring  the  world 
into  the  classroom.  If  you  have 
had  success  incorporating  ham 
radio  w  iih  geography  and/or  so- 
cial studies  lessons,  please  write 
to  me  so  w^e  can  showcase  your 
work  and  share  the  good  ideas 
with  other  instructors. 


Numb&r  7€  on  your  F&edback  curd 


The  Dibitbl  Port 


Jack  Heffer  KB7N0 
712  Highland  Street 
Carson  City  NV  89703 


Last  month  1  talked  about  us- 
ing your  software  and  your  piickct 
station  to  connect  with  your  local 
ham  BBS  and  promised  I  would 
give  some  hints  about  getting  up 
and  running. 

When  we,  as  hams,  see  some- 
ihing  we  want  to  do,  we  persevere 
until  wc  succeed.  The  paths  wc 
lake,  though,  are  almost  as  difFcr- 
eni  as  fmgerprinis.  Some  hams 
like  to  really  get  to  know  their 
equipment  and  enjoy  home-brew- 
ing everj'  part  of  it  ihey  can.  Other 
hams  detest  reinveniing  the  wheel 
and  simply  want  to  get  on  with 
the  show.  Cost  is  often  a  decid- 
ing factor  There  is  something  for 
sale  on  every  comer  for  the  digi- 
tal modes  and  your  decision  of 
what  to  get  is  personal.  Not  all 
hams  have  equal  lastcs. 

There  is  a  place  and  a  product 
for  everybody  and  I  will  cover  as 
much  territory  as  1  can.  1  men- 
tioned ihai  1  was  using  one  of  the 
commercial  products  {AEA's 
PPWIN)  last  month.  That  is  a 
do-everyihing  style  of  prognmi 
that  was  easy  to  gel  up  and  run- 
ning, but.  sadly,  AEA  is  no  longer 
with  us. 

Though  it  is  easy  to  get  startedi 
if  you  need  to  do  some  special 
configuring,  you  may  find  a  few 
hurdles  in  your  way.  1  haven't 
found  an  insurmountable  jirublem 


with  my  system,  but  I  have  had 
to  do  a  few  togic  sessions  with  it 
to  look  into  the  mind  of  the  pro- 
grammer who  wrote  it.  After  any 
of  those  sessions,  I  have  ahvavs 
had  to  admit  to  myself  that  the 
programmer  was  a  ham  and  he 
really  wanted  everything  to  work 
for  us.  One  of  the  reasons  I  have 
that  program  is  because  I  have  the 
AEA  PK  232MBX  and  it  seemed 
logical  to  use  software  from  the 
same  supplier. 

Some  alternatives 

Kantronics  and  MFJ  supply 
some  of  the  standard  widely-ad- 
vertised equipment  in  use  by  a 
vast  number  of  hams.  Some  of 
you  w  ill  simply  want  an  elemen- 
tary packet  station.  There  arc 
some  good  deals  for  you  as  well. 

My  first  packet  station  was 
built  around  an  MFJ- 1270  with  a 
Commodore  64.  The  software 
fiimished  with  the  MFJ  was  ad- 
equate, 1  found  some  thai  per- 
formed more  to  my  liking  and  the 
whole  setup  cost  me  less  than 
$200.  1  still  have  that  equipment 
and  put  it  to  use  in  another  loca- 
tion for  a  year  or  so,  hor  btire- 
bones  packet,  MFJ  can  get  you 
going  for  a  modest  price. 

If  you  should  happen  to  acquire 
a  bargain  Terminal  Node  Control- 
Icr  that  has  no  software,  there  are 
a  number  uf  good  programs  avail- 
able at  the  right  price.  Wtnpack 
is  a  packet-dedicated  program 
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Photo  A ,  Wmpack  connected  m  my  iocai  PBBS,  shoMtng  the  welcoming 
i£Xf  and  iisi  of  commands. 
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?^^at? 
cmct  c  cctbs 

[tVlSYS-l  19-BFMHll] 

Hdlo  Jack,  Welcome  to  ITnWB - 1  's  MSYS  BB  S  in  Car^n  Ci^ 

Enter  ccrmmnd  A£,CX^,GrtUJCiMNP^,SJ,U.V,W,XY,?,*> 


Key  Board  Input  (LINE  MCDE) 

DccMs 
c  celebs 


Alt;  H^dp,  C-Capture,  MToafig.  F=Camm  Panns,  X=€M, 


Fhoio  B,  Packtom  screen,  with  split  operation. 


that  runs  under  Windows*^  and  it 

can  be  downloaded  from  a  num- 
ber of  sites.  I  downloaded  it  from 
CompuSen^e,  which  often  makes 
a  better  conneciion  than  some 
Internci  routes  and  is  therefore 
quicker  (under  1 5  minutes  with  a 
144  bps  modem). 

The  file  name  is  WINP610.Z1F; 
there  are  earlier  versions  that 
will  be  on  some  of  the  servers.  I 
unwittingly  found  an  earlier  ver- 
sion in  the  CompuServe  library 
and  i(  didn't  download.  Lucky 
day- — the  header  was  there  hut 
no  file.  U  forced  me  to  find  the 
correct  file,  which  can  also  be 
downloaded  from  the  TAPR 
website. 

The  author,  Roger  G41DE,  has 
apparently  not  been  demanding 
payment  for  the  use  of  the  pro- 
gram, but  since  he  found  some 
of  the  shareware  merchants  had 
been  charging  for  it,  he  has 
requested  that  wc  consider  rcgis- 
tering  the  program  for  £10 
(ten  pounds)  UK — I  think  that 
translates  to  less  than  $20  US. 
Yes»  it  is  written  in  Lincolnshire 
and  you  will  get  a  little  flavor  of 
British  wil  when  you  read  the 
on-line  documentation. 

Between  the  "Read  Me"  file 
and  the  "Help"  file,  there  is  ample 
information  to  get  it  up  and  run- 
ning— maybe  because  the  author 
readily  admits  that  my  PK-232 
can  be  difficult  to  communicate 
with  by  way  of  his  software:  it 
was  another  program  1  had  to  get 
very  close  w  before  1  got  all  its 
ducks  in  a  row. 

Once  it  began  to  play,  it  played 
very  well.  Some  of  its  strong 
points  are  that  you  can  have 


automated  sessions  lo  log  onto  the 
BBS  and  get  your  mail  and  search 
for  predetermined  buUciin  head- 
ers and  when  it  has  done  its  chores 
it  logs  off  with  the  mail  and  bul- 
leiins  ail  neatly  pigeonholed.  It  is 
a  neat  piece  of  work  ihai  does  the 
job  on  packet  the  way  you  tell  it 
to.  See  Photo  A. 

For  the  keep-il-basic  operators^ 
there  is  a  small  and  very  easy 
to  use  DOS  program  free  for 
ihe  download.  1  found  it  in  the 
Hamnet  library  on  CompuServe. 
li  is  Packcom  and  the  zipped  ver- 
sion is  a  little  less  than  60K-  Af- 
ter downloading  and  unzipping, 
the  program  only  l^ikcs  up  about 
125K  on  your  hard  drive^and  I 
found  it  will  run  under  Windows, 
so  you  can  run  it  without  exiling 
to  DOS, 

I  didn't  time  the  process,  but  I 
believe  1  spent  a  total  of  20  min- 
utes getting  the  program  set  up 
and  connected  to  my  local  PBBS. 
The  program  was  w  riuen  in  1987 
by  Jim  WB4ZJV.  It  has  a  few  bells 
and  whistles  and  they  arc  just  the 
right  combination.  There  is  an 
alarm  sound  when  it  connects 
and  a  tone  when  disconnect  is 
signaled. 

The  program  parameters  are  a 
soap  to  seL  It  has  on-line  help,  but 
the  program  is  intuitive  enough 
that  yoii  may  never  need  to  bring 
up  the  help.  Photo  B  shows  my 
first  connection  to  the  local 
PBBS. 

If  you  go  after  this  program 
from  the  CompuServe  1  ibraries,  it 
is  in  Hamnet.  Library  9,  and  it  is 
named  TACKCO  zr'  which  ts 
the  only  hint  of  error  1  found. 
Something  mu5t  have  gone  wrong 


ai  Lhe  library  end — 1  found  ii 
would  not  unzip  uniil  1  renamed 
lhe  file  'TACKCO.ZIP"  and 
from  I  lien  on*  ilie  process  was 
flawless. 

If  you  are  ihinking  of  buying 
a  TNC  'dnd  software,  lhe  re  are 
several  available.  According  m 
the  ads.  MFJ's  I270C  comes 
with  packet  software  and  the 
price  is  right  ai  $  1 20.  As  I  men- 
tioned last  month,  I  have  one  of 
those:  it*s  done  a  job  for  me 
from  time  to  lime  and  has  sur- 
vived some  punishing  surges  in 
the  local  power  lines  as  well 
as  many  days  a!  a  time  of  con- 
tinuous duty.  MFJ  claims  to 
have  both  DOS  aud  Windows 
software  in  the  package. 

Another  Lumpany  to  con- 
sider: FacComm  has  a  similar 
package.  The  company  pro- 
duces a  broad  line  of  digital 
equipment,  and  one  of  their  of- 
ferings is  a  dedicated  packet 
TNC  that  comes  with  software 
for  $129, 

There  is  unu  area  1  havener 
touched  on,  and,  for  some,  ii 
could  be  the  most  important 
part  of  this  column.  Thai  is 
hooking  up  your  TNC  to  your 
radio.  The  TNC  lo  the  coinputL^r 
is  usually  a  simple  cable  con- 
nection, but  the  INC  to  the 
radio  offers  some  resistance. 

The  TNC  must  gel  a  signal 
from  the  radio  that  there  is  a 
data  carrier  present  so  it  will 
wake  up  and  decode  the  incom- 
ing carrier.  The  TNC,  among  all 
its  duties,  must  be  able  to  tell 
the  radio  in  ir^nismil  at  I  he  cor- 
reel  time.  The  hookups  to  allow 
these  processes  arc  not  neces- 
sarily easy  without  proper 
instructions. 

Usually,  if  you  purchase  a 
new  TNC  and  you  have  a  popu- 
lar brand  of  radio*  the  insiruc- 
lions  for  making  up  the  cable 
10  mate  these  two  pieces  to- 
gether will  come  with  lhe  TNC 
or  cables  will  be  readily  avail- 
able for  purchase.  However. 
with  used  gear,  there  arc  too 
many  combinations- — almost 
every  combination  of  TNC  and 
radio  ha\  e  been  niaied  by  some- 
one somewhere — to  describe 
them  aJI  here.  Fortunately,  this 
information  has  been  recorded 
and  it  is  available.  More  next 
time.  73,  Jack  KB7NO. 


Letters 
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I  will  rumur  ihai  CW  could  he 
considered  an  art  of  sorts,  but  those 
who  insist  on  its  use  at  high  speed 
as  a  filter  lo  limit  access  to  the  HF 
spectrum  arc  arguing  in  conflict 
wiih  our  chiu'ge  to  advance  and 
improve  our  skill  pools.  If  a  Na- 
ttond  Pilots  A\ssociaiion's  goal  was 
to  increase  ilie  number  of  trained 
pilots  and  enliance  flying  technol- 
ogy 1  don't  believe  this  would  be 
met  by  requiring  members  to  mas- 
ter hang-gliding  techniques  before 
they  tx)uld  use  foreign  airports. 

Mr  Hanlon"s  bigoted  thinking 
that  we  even  need  a  Alter  is  not  sur- 
prising given  lhe  self-perpetuating 
natune  of  our  hobby  and  its  leader- 
>hip  selection.  These  'leaders"  are 
again  w  illing  to  gamble  our  future 
existence  by  maintaining  a  filter 
hopelessly  hobbling  our  true  poten- 
tial based  on  the  pie-dcstined  results 
of  a  misleading,  biascdly  designed 
and  baJiy  wonled  * 'survey/'  not  on 
any  logical  premise.  Where  were 
the  questions  about  their  current 
abilities  and  usage  of  CW?  Where 
was  the  essay  question  requiring  a 
person  to  support  their  answers  w\\h 
data  offsets  on  how  CW's  require- 
ment contributes  ta,  detracts  from, 
or  is  in  any  way  necessary  to  par- 
licipale  in  the  service  en  the  HF 
rrct^uencies? 

I I  seems  that  most  hams  have 
Inrgottcn  that  pritnarily  we  are  sup- 
pt>sed  10  be  a  technically  progres- 
sive service.  All  of  us  have  inherited 
diflcrcnt  gifts/talents.  Some  can  be 
developed  more  than  others.  For 
many  this  is  not  a  matter  of  being 
la^y  or  unmotivated.  No  amount  of 
training  will  allow  the  truly  unco- 
ordinated todajice  like  Fred  Astaire 
or  enable  the  crayon-challenged  to 
paini  like  Rembrandt  or  the  tone- 
deaf  lo  sing  in  harmony.  But  tliese 
people  should  rtot  he  restricted  from 
pursuing  an  interest,  in  all  its  areas, 
that  bv  definition  is  technical  in 
nature,  that  is  now^  controlled  and 
mostly  populated  by  tlKise  w  ho  can 
dance,  paint  and  sing. 

The  \  ast  majority  of  the  public 
would  not  pick  up  and  use  one  of 
our  1  icenscs  if  diey  w  ere  gi  sen  aw  ay 
on  street  aimers.  A  true  no-code- 
required*  technical-based  licens- 
ing system  would  be  more  than 
necessary  to  limit  oiu-  hobby  and 
band  usage  to  the  technically 


gifted  (and  hopefully  innovative) 
users  for  which  it  was  intended. 
With  pieces  of  our  bands  being 
slowly  whiiiled  away  for  use  by 
other  ser\'ices  we  should  be  look- 
ing for  every  possible  way  to  aiimct 
technically  nxMivated  newcomers 
to  our  hobby  and  to  flnding  new 
ways  Co  reestablish  ourselves  as  a 
true  serv  ice,  to  ourselves  and  to  our 
communines  and  nation. 

Boyd  Cantrell  KC7JUZ,  Al- 
banv  OR.  Most  radio  amateurs  arc 

not  a\A  are  of  the  f;ici  ihai  the  writ- 
ten lest  for  their  licenM!  is  mtjredii- 
ficuli  than  the  uriilen  test  for  a 
Private  Pilot's  License.  I  he  pilot's 
test  consists  of  60  quesLions.  Each 
one  has  three  answers  to  choc«c 
from.  You  must  get  40  correct  to 
pass.  Statistically,  you  may  guess 
all  the  answers  and  get  one  third  of 
them  correct*  so  if  you  know  20 
answers  you  can  pass. 

Now  the  lest  for  a  basic  entry 
level  amateur  radio  license  (no- 
code  Technician)  consists  of  55 
questions,  w  ith  tour  answers  each, 
so  you  can  guess  only  one  fourth 
of  them,  *uid  you  must  gel  three- 
quarters  of  ihem  t4lj  correct  to 
piiss. 

If  you  pass  and  gel  your  license 
you  are  still  not  really  considered  a 
ham  unless  you  can  use  Morse 
code.  Most  aniulcurs  want  the  Gen- 
eral class  license.  That  means  80 
questions  t^f  which  you  must  get  60 
correct  and  do  13  wpm  of  code. 
That  60  is  50%  mtire  llian  the  40 
required  for  a  pilofs  license,  not  to 
mention  the  Morse  code  which 
many  intelligeni  people  can  not 
master  There  arc  doctors,  lawyers, 
engineers  luid  people  frtim  all  walks 
of  life  who  can  not  get  a  handle  on 
it.  It  is  something  that  you  just  have 
to  have  a  knack  fon  It  is  not  even  a 
technology^ — it's  a  psycho-motor 
skill  which  is  outdated  and  no 
longer  needed,  Tlie  code  require- 
nient  has  been  dropped  by  the  US 
Army,  Navy,  and  Coast  Guard,  as 
lA  ell  as  others,  but  lhe  rcc.  in  try- 
ing to  please  a  minority  group 
known  as  the  AEIRL  i  which  is  com- 
posed of  only  23%  of  the  radio 
amateurs  in  this  countr>'),  requires 
code  proficiency  for  you  to  gel  a 
decent  license. 

1  guess  lhe  reason  that  the  ama- 
teur test  is  more  dilTicuU  than 
the  pilot's  lest  is  because  the 
FCC  doesn't  want  the  hams  to  be 


crashing  their  radios  into  school- 
houscs.  1  am  not  trying  to  show 
how  silly  the  FCC  looks,  but  1  am 
Irymg  lo  show  how  they  have  bent 
over  backwards  idl  through  the 
years  in  trying  to  please  the 
ARRL.  More  people  arc  killed  by 
private  planes  than  by  radios  each 
year,  so  there  is  no  mtional  way 
to  justify  the  fact  that  a  test  for 
amateur  radio  is  more  ditficult  th^ui 
a  pilot's  test.  And  then  for  the  FCC 
to  require  proficiency  in  Morse 
code  on  top  of  it  is  on  the  border  of 
asininity  if  not  insanity. 


Radio  Boolcshop 


Fltoiie  SOO-274-7373  .i  o03-9lA-QQn. 
FAX  603-924-8613,  or  see  onier  fonn 
on  page  SS  furcfdeniif  infoniuitiun. 


How  to  Generate  $1 
Miflion  tn  Extra  Sales. 


In  this  video  Wayne  explains 
how  almost  any  company  can 
generate  lots  more  sales  using 
PR  instead  of  advertising. 
Learn  the  secrets  of  how  to 
write  and  get  your  PR  releases 
publislied.  I. earn  how  to  get 
product  reviews  which  are  pure 
gold  for  sales.  Not  one  com- 
pany in  the  ham  industry  is  tak- 
ing full  advantage  of  the  power 
of  PR.  This  is  somclhing  most 
ad  agencies  know  little  about. 
The  video  is  a  paltry  $39.95. 
Order  $1  MM  Video 


World^s  Fastest 
Code  Course 


The  old,  hard  way,  to  learn  the 
code  is  to  start  slow  and  gradu- 
ally speed  up.  In  thai  direction 
lies  madness,  Tlie  Blitz  Method 
is  to  start  at  1 3  or  20  wpm  im- 
mediately. Yes,  tapes  are  avail- 
able lo  help.  Use  T-5  to  learn 
the  characters.  T-13  will  gel 
your  General  ticket  with  a  few 
hours  work.  T'20  ditto  for  Ex- 
tra. Tlie  tapes  are  S7  each  and 
are  as  nasty  as  Wayne  could 
make  them. 
Order  FF  Code  Course 


Cold  Fusion  Journal 


Tr>'  a  l2-issue  subscript  ion  for 
$50.  This  is  going  to  be  one  of 
the  largest  industries  in  the 
world  in  a  few^  vears.  and  the 
ground  floor  is  still  open. 
Order  CF  Journal 
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Httv  loop 


Numbef  78  on  your  Feedback  card 


Marc  I.  Leavey,  M.O.,  WA3AJR 
P.  O.  Box  473 
Stevenson  MO  21153 


One  way  or  another,  we  hams 
have  often  found  ourselves  al 
the  forefrom  of  technology,  or 
ai  the  crossroads  of  one  mode 
and  anoiher.  While  many  argu- 
ments  can.  and  have,  been  made 
for  or  against  the  influx  of  ihe 
Internet  into  ham  radio,  one  can- 
not deny  the  innuence.  In  facL 
if  there  is  one  thing  maintaining 
the  RTTY  Loop  Home  Page  has 
taught  mc.  ii  is  thai  there  is  a 
wealth  of  Tnatcrial  directly  of 
use  to  the  radio  amateur  ouE 
there,  if  only  it  could  be  found 
efficiently. 

The  Radio  Guide 

Joerg  Klingenfuss  has  come 

through,  once  again,  with  a  book 
that  neatly  fills  a  niche  in  the 
amateur  library.  His  new  book, 
1997  hiternet  Hudh^  (htide, 
shown  in  Fig*  I,  lakes  on  a 
monumental  task-  In  it.  he  has 
assembled  over  400  pages  of 
data  on  sites  on  the  World  Wide 
Web  of  interest  ttJ  radio  ama- 
teurs. The  sites  range  irom  the 
familiar,  such  as  a  mention  of 
the  RTTY  Loop  Home  Page 
on  page  269,  ihrtmgh  the  ex- 
otic, such  as  the  IntcriiationLiI 
Weather  Satellite  Imiigcry  Cen- 
ter, which,  for  the  record,  bills 
itself  as  "The  lnternct*s  best 
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Fig.  1.  Klmgenfuss'  1997  guide  has  over  400  pages, 
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source  for  weather  satellite  im- 
ages" and  can  be  lound  at  [http;/ 
/www.t-e.kl  2.pa.us/~dharon/ 
sate!  lite/frindex,  html]. 

Each  site  is  not  just  listed,  btt£ 
an  image  of  the  first  page  is  de- 
picted, along  with  the  complete 
URL,  giving  more  of  a  cook* 
book  feel  to  this  work  than  just 
a  director*^  listing.  All  of  the  list- 
ings  in  the  book  were  obtained 
in  Ihe  first  few  weeks  of  1997, 
giving  a  real  sense  of  timeliness 
to  this  work,  something  often 
lacking  in  the  glossy  directories 
for  sale  at  your  local  computer 
or  amateur  radio  store. 

And  just  lo  keep  everything 
up  to  date,  Joerg  maintains  a  I 
web  site  were  the  book*s  URL 
links  arc  all  given,  and  can  be 
updated.  Of  course,  clicking  on 
any  of  those  links  lakes  you 
right  to  the  desired  site.  This  has 
got  to  be  the  world^s  biggest 
links  page! 

Check  it  alt  oul  at  [htip:// 
ourworldHCompuserve.com/ 
homepages/Klingenfuss]  for 
this,  and  other  fine  radio  publi- 
cations, some  of  which  have 
been  mentioned  here  in  RTTY 
Loop  before. 

AEA  update 

Thanks  to  Donovan  P. 
Whitaker  K80MO,  the  ARRL 
Letter,  and  others  who  have 
passed  along  information  about 
the  turnover  of  AEA,  As  I  men- 


tioned a  few  months  ago,  AEA, 
the  company  which  has  been  on 
the  forefront  of  digital  commu- 
nicaticms,  closed  its  doors  last 
year.  Calling  the  situation  **littlc 
orphan  AEA,"  I  alluded  to  the 
numerous  times  hams  have  been 
left  out  in  the  cold  with  equip- 
ment for  which  there  was  no 
support. 

Well,  while  no  Daddy 
Warbucks  has  appeared  on  the 
scene  to  rescue  AEA,  A  la  Annie, 
it  appears  that  A  FA  will  be  sell- 
ing its  antennas,  antenna  analyz* 
crs  and  cable-testing  equipment 
to  Tempo  Research  of  Vista, 
California,  Cominuing  the  AEA 
line  as  a  separate  division  within 
Tempo,  former  chairman  of 
AEA  Mike  Lamb  will  work  in 
the  marketing  of  this  new  line. 
There  are  plans  to  continue  with 
new  product  development  in  the 
antenna  line. 

In  another  deal.  Timewave 
Technology  of  St.  Paul,  Minnc* 
sota«  is  buying  the  rights  to  all 
other  AEA  products,  including 
the  digital  so  important  to  ihe 
RTTY  crowd,  Timewave  presi- 
dent Randy  Gawtry  K0CBH 
has  invited  amateurs  to  check 
their  Web  site,  at  [httpi/Zwww. 
timewave, com],  for  information 
on  the  transition  from  AEA  to 
Timewave*  The  AEA  name  will 
remain  in  use  for  ihc  lirst  year 
of  upcraiitMu  with  the  model 
numbers  continued  indefinitely. 
They  will  handle  technical  sup- 
port, in-  and  otit-of-  warranty 
service,  and  hope  to  continue 
new  product  development  as 
well* 

In  the  meantime,  you  can 
reach  these  ctjmpanics  by  call- 
ing them  at  (619)  598-9677  for 
Tempo  Research,  or  Timewave 
at  (61 2 J  452-5939.  I  know  we 
all  wish  them  both  much  suc- 
cess. 

Stuff  from  y'all 

Warren  Bright  dropped  me 
the  following  via  E-maiK  the 
other  day: 

"I  am  not  sure  if  you  could  be 
of  any  assistance.  I  have  a  friend 
who  is  deaf,  and  instead  of  us- 
ing the  TTY  via  an  operator,  1 
wondered  if  you  would  possibly 
have  software,  or  know  where  I 
could  obtain  software,  thai 
would  allow  me  lo  ^connect  to/ 


or  'emulate*  a  TTY  terminal  tis- 
ing  my  computer  and  a  Hayes- 
compatible  modem.  I  have  a 
2400,  and  a  1 4,4k  baud  modem. 
If  you  could  assist  me  in  this 
matter,  I  would  appreciate  it 
very  much, 

"The  only  reason  T  am  look- 
ing for  such  a  product  is  that  I 
do  not  like  to  use  the  operator- 
assisted  TTY  calls,  and  that  I 
was  told  that  there  is  software 
available  to  use  ray  computer  lo 
talk  directty  to  a  TTY  terminal," 

Well,  Warren,  on  the  surface, 
since  both  TDD  and  RTTY  use 
five-level  Baudot/Murray  code, 
at  common  speeds,  it  wotild 
seem  that  this  could  be  a  done 
deal.  The  sticking  points  would 
be  the  Lone  pairs  usedt  whether 
telephone  or  AFSK  type  tones, 
and  making  sure  the  speed  and 
bit  patterns  match.  If  the  local 
telephone  company  olTice  has  a 
branch  of  the  Telephone  Pio- 
neers club,  they  may  be  a  great 
help  to  you,  as  the  club  here 
does  a  significant  job  with  mak- 
ing TDD  equipment  available 
locally.  Check  it  out,  and  lei  me 
know  how  you  make  out, 

Richard  M.  Corrigan  dropped 
me  a  note  that  read: 

"Recent Iv  obtained  Ein  Info- 
Tech  M-6000.  Have  a  small 
manual  and  am  really  honked. 
Do  you  know  of  any  resources 
on  the  net  or  commercially 
available  that  will  tell  me  more 
about  this  piece  of  gear?" 

W^ell.  Rich,  1  have  asked 
about  Info-Tech  gear  before,  and 
come  up  empty;  so  here  I  go 
again.  Can  anyone  supply  Rich- 
ard with  info  on  this  demodula- 
tor? Let  him  know,  and  tell  me 
about  it  too.  Thanks. 

The  last  note  this  month 
comes  from  Julius  Lewis 
KK4HW,  who  writes  thai  he  en- 
joys the  material  in  RTTY  L€M>p, 
and  wonders  where  he  can  get 
some  of  the  software  we  men- 
tion. W'cll,  Julius,  funnv  vou 
should  ask.  As  long-lime  read* 
ers  of  this  column  know,  I  have 
assembled  a  collection  of  pro- 
grams of  interest  to  RTTY  hams 
on.  curremly,  sixteen  disks.  The 
programs  range  from  simple 
frequency  lists  to  simple  icrmi- 
na!  programs  to  full  featur- 
ed packet  and  AMTOR  prog- 
rams and  more,  along  with  some 


computer  utilities  thrown  in, 
The  whole  listing  is  on  line  on 
the  RTTY  Loop  Home  Page,  of 
course.  Tf  you  have  Web  access, 
check  il  out  at  Ihttp:// 
www^2.ari.net/ajr/rt!y/|.  Other- 
wise, send  me  a  stamped  self- 
addressed  envelope,  and  I  will 
send  you  a  printed  list  of  the 
disk  contents.  Each  disk  may  be 
yours  by  sending  me  US  S2, 
along  with  a  blank  disk  and 
stamped  disk  mailer  far  each 
collection.  As  well,  several  of 
the  programs  are  downloadable 
from  die  RTTY  Loop  Page;  if 
it's  a  blue  link*  you  can  get  it! 

Believe  it  or  not,  this  column 
closes  out  twenty  years  of  RTTY 
Loop.  Through  the  years  T  have 
thoroughly  enjoyed  your  com- 
ments and  questions.  From  the 
postcards  and  penciled  notes  of 
days  gone  by  to  the  E-mail  of  to- 
day, il  remains  your  input  that 
helps  shape  this  column,  and  take 
it  into  the  directions  that  interest 
you.  Write  me  at  the  post  office 
box  above,  or  E-mail  me  via  the 
Web  page  or  directly  at[ajr@ 
ari.net].  I  look  forward  to  your 
comments  and  questions  as  next 
month  we  begin  the  twenty -first 
year  of  RTTY  Loop. 


NeUER  SaV  DIE 

Continued  from  page  70 

from  the  Sonora  (CA)  Union 
Democrat.  It  was  a  nicely  done 
article  which  I  hope  will  nudge 
some  people  into  the  hobby.  It 
mostly  discussed  our  emer- 
gency communications  ser- 
vices and  didn't  go  much  into 
the  other  benefits  of  the 
hobby — such  as  making  it  fun 
to  learn  about  radio  and  elec- 
tronics»  the  new  group  of 
friends  you  meet,  and  the  fun  of 
talking  with  people  anywhere  in 
the  world. 

If  your  local  paper  runs  an 
article  on  hamming,  please 
send  me  a  copy.  If  they  haven't 
run  at  least  one  article  about 
hamming  a  month,  then  get 
yourself  in  gear  and  make  it 
happen.  Make  sure  that  your 
club  has  a  PR  person  and  that 
this  person  is  out  there  with  a 
camera  and  laptop  on  Field 
Day,  plus  any  other  club  activ- 
ity. We  need  newspaper,  radio 
and  TV  coverage  in  your  town. 
Notie  of  this  is  going  to  happen 


unless  you  do  il.  And  stop 
looking  around  for  someone 
else  to  get  moving.  Yes,  it  takes 
motivation  and  initiative — 
well,  you've  got  those  in  there 
somewhere,  haven't  you? 

It's  To<i  Late 

Well,  it's  probably  too  late 
for  you  to  be  interested  in  work 
advice,  but  maybe  you  can  help 
y(mr  kids  or  grandkids  by  clu- 
ing theoi  in  on  how  to  beat  the 
system.  Almost  no  one  does — 
it*s  a  mighty  powerful  system, 
held  in  place  by  our  school  sys- 
tem and  the  media,  which  is 
run  by  products  of  the  school 
system. 

When  we  get  out  of  school 
we're  now  ''educated"  and  look- 
ing for  a  job  so  we  can  make 
money. 

Will  we  settle  for  a  job,  or 
will  we  plan  ahead  and  lay  the 
foimdaiion  for  a  career? 

A  job  will  put  food  on  the 
table  next  week.  A  career 
will  keep  it  on  the  table  for  a 
lifetime. 

Most  jobs,  no  matter  how 
boring,  can  be  turned  into 
learning  experiences,  and  can 
lead  to  a  career.  Ask  your- 
self, what  are  the  possibilities 
if  I  get  to  be  one  of  the  best 
people  in  the  world  at  the  job 
J*m  doing?  Well? 

If  you  were  to  read  books 
and  subscribe  to  magazines  on 
the  subject,  or  take  classes — if 
you  were  to  attend  seminars, 
network  wiih  other  people  do- 
ing simihir  work,  could  you  get 
good  enough  at  what  you're 
doing  to  write  about  it  and 
teach  others  what  you've 
learned?  Maybe  start  a  news- 
letter? Are  there  ways  to  use 
new  technologies  (like  comput- 
ers, closed  circuit  TV,  pagers) 
to  improve  what  you* re  doing? 

Of  course,  if  you  haven't 
bothered  to  keep  up  with  new 
technologies,  then  you  aren't 
going  to  see  ways  to  adapt 
them  to  your  work. 

You  know,  I've  had  over  a 
thousand  employees  over  the 
years,  but  I  can't  think  of  one 
who  ever  pestered  me  to  learn 
more  about  his  work.  Oh,  I 
tried  to  get  'em  interested  in 
reading  relevant  books  and 
magazines  so  they'd  be  more 
productive — so  they'd  be  of 
more  value  to  me  and  them- 
selves. I've  attended  some 
wonderful    lectures   and   made 


tapes  of  them  available.  I  never 
was  able  to  get  anyone  inter- 
ested enough  in  building  their 
skills  to  listen  to  the  tapes  or 
read  a  book. 

And  that's  a  shame,  because 
the  world  is  wide  open  to  any- 
one willing  to  make  the  effort 
to  learn.  Somehow  the  idea 
seems  to  have  been  firmly  im- 
planted by  our  blessed  school 
system  in  just  about  every 
mind  that  once  you  to  out  of 
school  you  don't  have  to  waste 
any  more  time  learning  stuff. 
You're  now  educated.  Period. 
And  never  mind  that  around 
99%  of  the  ^learned'*  stuff  has 
been  long  forgotten.  Or  that 
less  than  10~'  of  it  will  ever  be 
relevant  to  vour  work. 

Hmm»  let  me  modify  that 
open  world  claim.  That  doesn't 
hold  for  certain  types  of  semi- 
dead  end  jobs — such  as  work- 
ing for  a  large  corporation.  Or 
for  government  jobs.  Or  teach- 
ing. All  proven  ways  to  never 
score  big  in  the  world.  No,  my 
advice  is  aimed  at  helping 
people  to  make  a  real  life  for 
themselves  while  working  for  a 
smaller  company.  Almost  any 
kind  of  smaller  company. 

Of  course,  if  you  prefer  the 
security  of  the  office-politics 
hive-type  life  in  a  large  corpo- 
ration you  still  can  benefit 
from  doing  your  homework. 
But  youMl  get  more  benefit 
from  books  like  The  Dilbert 
Principle  by  Scott  Adams. 
Look  busy,  keep  your  head 
down,  and  wait  for  retirement. 
Then  die.  Or  get  downsized  or 
outsourced,  and  wonder  what 
happened! 

Now  that  Tve  read  a  slack  of 
books  on  our  school  system,  I 
see  school  as  a  way  to  spend 
twelve  years  on  what  can  be 
learned  in  a  couple,  and  with 
only  a  tiny  fraction  of  it  rel- 
evant or  of  any  long-term  ben- 
efit to  you.  College?  Well, 
I  suppose  we  have  to  have 
some  physicists  and  econo- 
mists. Hmm»  I  wonder  who 
hires  'em?  Other  colleges.  Til 
bet.  Well,  once  tenured,  it's  not 
a  bad  life.  A  couple  hours  a 
week  (or  less)  of  actual  teach- 
ing. A  good  retirement  program 
when  you're  loo  old  to  get 
much  benefit  from  it.  Most  of  it 
is  publish  or  perish,  parsing 
minutiae.  The  pay  is  adequate, 
though  the  standard  of  living 
required  strains  it. 

I  just  wanted  to  get  you 
thinking,  not  turn  this  into  a 
handbook. 


Secrets 

Several  of  the  expose  show's 
that  60  Minutes  has  spawned 
have  had  recent  segments  inter- 
viewing survivors  tUid  the  chil- 
dren of  those  involved  with  the 
Roswell  "incident/'  One  chap 
was  a  supply  sergeant  who 
cited  the  records  he  made  at  the 
time  on  the  cost  of  flying  in  a 
special  cargo  plane  to  lake 
away  the  debris  that  had  been 
collected.  He  talked  about  the 
room  where  they  kept  the  alien 
corpses,  and  the  large  number 
of  troops  sent  to  scour  the 
crash  site  tor  debris.  Weather 
balloon,  eh?  Sure.  The  children 
of  local  residents  all  claim  that 
the  military  threatened  them 
with  the  death  of  them  and 
their  entire  family  if  they 
didn*t  keep  everything  a  secret. 

Now,  re  the  moon.  The  gov- 
ernment cover-up  at  Roswell 
and  threats  have  had  a  consis- 
tent pattern  which  makes  them 
difficult  to  ignore.  The  amaz- 
ing thing  is  that  the  govern- 
ment has  been  able  to  keep  the 
story  buried  tor  almost  50 
years. 

But  then,  as  Tve  written  sev- 
eral times,  and  gone  into  some 
detail  in  my  WWII  submarine 
adventures  book,  the  govern- 
ment is  still  actively  covering 
up  the  Amelia  Earhart  story. 
Through  serendipity  1  hap- 
pened to  know  about  her  spy 
mission  before  her  flight.  Her 
mechanic,  Bob  Wemple,  was  a 
good  friend  of  my  father's  and 
he  told  us  the  whole  story  one 
night  when  he  was  visiting  for 
dinner. 

My  father  was  an  aviation 
pioneer.  He  went  around  the 
country,  compiling  the  first 
book  on  American  airports  for 
the  Department  of  Commerce 
back  in  the  1920s.  He  had 
pilot's  license  #73  and  com- 
mercial pilot's  license  #89.  I  re- 
member as  a  kid  our  going  to  air 
shows  where  he  would  check  out 
all  of  the  planes  before  the  show 
by  taking  them  up  for  a  quick 
flight.  I  suspect  he  has  the  record 
for  the  most  different  kinds  of 
planes  flown  by  one  man  in  one 
day. 

In  the  late  '20s  he  designed, 
built  and  managed  Central  Air- 
port, the  main  airport  for  Phila- 
delphia. This  is  where  Amelia 
kept  her  Lockheed,  which  1  used 
to  climb  all  over  as  a  kid.  She, 

Contintied  on  page  63 
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New  Products 


Number  30  an  yotir  F&edbscfi  card 


Get  Excited! 


Pauldon  AsstK*btcs  has  li  nifiy 
hyperbiinJ  video  moduluiur  for 
ATV  operation  on  I  he  TOcin 
band — compacL  siurdy.  and 
handy  lo  use.  The  hjpcrtiaiid  cx- 
ciien.  from  Paitldon  s(an  ai  SI  25 
and  have  a  Iront  digital  dLsplay 
to  indicate  the  channel  in  use. 
Pauldan  Associates  also  makes 
companion  power  amplifiers — 
the  one  shown  here  is  the  PD- 
440NA.  with  switch  and 
indicator  light  on  the  front  paneL 


The  PD^14i:iN  A  and  iB  siNing.  the 
PD-440NB,  arc  boih  available 
with  T/R  switching.  If  vou  get  the 
ptwer  ampl  ifier  and  the  exciter  to- 
gether they're  $338  (without  T/R 
sw  itching,  S2SS).  and  you'll  have 
the  power  you  need  for  isdiarp,  bril- 
liantly-colored video  and  clear 
aiidio.  For  more  inform  at  ion.  con- 
tact Don  Fuller  A^2WHK  at 
Pauldon  Associates:  2 1 0  Ulica  St, 
TonawaJida  NY  14150:  phone  or 
FAX  (7 16)  692-545  L 


'Island"  Memories 


No,  not  vacxition  slides  frDiri 
Jamaica.  It's  the  WB^KZY  ^Is- 
land" McniDry  Keyer  kit.  and 
Milestone  Technologies  is  de- 
lighted lu  uilcr  il  complele  for 
only  $21.95  (+$3  s&h).  The 
thing  is  so  tiny  (L5  x  2")  you 
have  to  see  it  lo  believe  it— you 
can  mount  one  of  these  insitie  the 
smallest  QRPtran^ceivcr.  It  has 
four  separate  memories,  a  straight- 
key  input,  a  sidelone  oscillator, 
and  speeds  from  seven  to  4^  wpm. 

The  Island  Keyer  kit  includes 
the  circuit  board  and  all  board- 


mounted  components — anything 
else  you  need  is  readily  available 
at  your  neighborhood  you- 
kin)w-what.  For  an  addiiional 
$  1 2,  you  can  get  the  hardware* 
too!  If  you  order  the  kit  and  the 
hardware,  you  pay  only  one 
shipping  &  handling  fee.  Send 
check  or  nnoney  order  to:  Mile- 
slouc Technologies.  Inc..  3140  S. 
Peoria  St.  Unit  K-156,  Aurora 
CO  80014O155.  Call  toll-free 
(800)  238-8205  for  credit  card 
orders;  for  more  information, 
call  (303)  752-3382. 


Make  New 
Connections 

RF  Connectors,  a  divisioa  of 
RF  Industries*  has  released  sev- 
eral BNC.  N,  and  IJHF  connec- 
tors designed  for  use  with 
RG-SU  cable,  which,  as  every 
ham  knows*  is  as  ubiquitous  as  duel  lapc.  These  shiny  new  connec- 
tors will  liven  things  up,  so  see  your  RF  Connectors  distributor,  call 
(800)  233-1723  or  E-mail  ( 102061 .2261  @compusenexom]. 


Grand  Opening! 


The  name  says  it  all — 
Paktck's  latest  addition  to  their 
Toolpak*  line  is  the  ProTote™^ 
offering  you  Grand  Opening!^*: 
wide-open,  one-zipper  access  to 
your  tools  and  supplies.  Just 
about  whatever  you  need  to 
carry  fits  in  the  12  outside  or  1 6 
inside  pockcis,  and  the  ruggedly 
built  ProTbie  handles  most  con- 
ditions. It's  made  of  waterproof  fabric,  has  a  rigid  bottom  for  stabil- 
ity»  padded  handles,  and  D- rings  for  attaching  the  optional  shoulder 
strap  Of  other  necessary  items.  Order  ProTotes  from  Paktck.  Inc* 
7307  82nd  Street  Court,  Tacoma  WA  98498.  Phone  ( 206 )  584-49 14: 
FAX  (206)  589- 109 L  or  visit  the  Web  site  at  [wvvw.ioolpakxoml. 


Shack  Attack! 


^^mm 


Ham  Galiery 


vDurcflf 


od 


m  am  MKS'-  bi  m^*^^ 


Wl 


'L        lID^ft 
rHIKIItf 

r^DMillEIITCittlOiK 


1 


iDniTtFiunoN 


ucimi  PUfE 


it^iAi\tHc-iUirir\\tUtrKt\nm 


eMBROIOERED  PATCHES 


■mi  tN  IM  kf*l  r  (UrCHJr^  »l  Brti) 


F>A)^.«p  1.^76^  1(10       \m£M 

CMtljll.  H.|]7vr«t^f*tfl|.,:nr! 

■    ,iin-'    ■{■•■■■    ■  •    ■•'      'ill^/nfl 


l-6(l0.573-73a& 


No,  this  is  a  good  thing.  It^s  a 
catalog  from  some  tiam  folks  in 
Utah  I  P.O.  Box  9 1 ,  Enterprise  LT 
84725).  There  s  smff  lo  buy,  stuff 
to  chuckle  over,  a  project,  and  a 
real  good  attitude.  They  Tc  leatur- 
ing  a  new  item*  the  **Ham  Gallery." 
Display  your  QSL  or  favorite  ham 
photo  in  diis  sturdy  acr>'lic  easel 
frame,  with  your  call  custom 
laser-etched  jltoss  the  tx>Uom. 

Get  your  copy  of  the  aitalt>g  now. 
Write  Shiick  Attack  at  llic  P.O.  box; 
FAX  (80 1 )  87i^-2 1 00;  l^  (SOI)  878- 
2760;  E-mail  P:b7 vrd@anl.com] 
or  check  out  ihcir  Web  site  al 
[www.vcnet.com/sa].  Jusl  get  your 
own.  This  t>nc*s  mine. 


OFS  WeatherFAX's  Viking 

The  Viking  is  a  high-perfor- 
mance com[uiter-conlrolled 
synthesized  VHF  satellite  re- 
ceiver— in  a  miniature  low-cost 
($445  with  software)  unit  made 
for  use  in  harsh  mobile,  portable 
and  base  station  environments. 
It  works  with  the  companion  PC 
Card  (PCMCIA)  saielfite  decoder  allowing  satellite  technology  to 
be  used  with  laptops  and  desktops,  bringing  it  wherever  it"s  needed. 
Fishermen,  teachers,  pilots,  and  anybody  else  who  needs  weaihcr 
tnfonnaiion  ri^ht  rtOu%  nghl  here,  rejoice! 

There's  nothing  to  adjust — all  options  arc  set  using  the  Viking 
software.  It's  only  slightly  larger  than  a  deck  of  cards,  in  a  rugged 
case,  and  since  it's  powered  by  the  computer  you  don't  need  an 
external  power  source  I  ll  could  save  your  life. . .  or  maybe  your  camp- 
*mg  Irip...  so  check  il  out  at  your  dealer  or  by  phone/FAX  at  (919) 
847-4545:  E*maii  at  ydah[@worldnei.aiLnct], 
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Uamber  $i  on  your  Feedback  card 


Specirl  euents 


Listings  are  free  of  charge  as  space  permits.  Please  send  us 
your  Special  Event  two  months  in  advance  of  the  issue  you 
want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in 
the  October  issue,  we  should  receive  it  by  July  1.  Provide  a 
clean  concise  summary  of  the  essential  details  about  your 
Special  Event. 


ANNOUNCEMENT 

FRIEMOSHIR  Wl  Due  to  circum- 
stances beyond  control,  the  Adams 
County  ARC  "97  Hamfest  scheduled 
for  June  1.  1997,  has  been 
cancelled.  Plans  are  already  in 
place  to  hold  a  much  larger  and 
expanded  hamfest  on  June  7th  of 
next  year. 

JUKI 

GRAND  RAPIDS,  Ml  The  annual 
tRA  Hamtestival  will  be  held  at 
Hudsonville  Fairgrounds  near 
Grand  Rapids,  Doors  open  at  SAM 
for  general  adm.  Dealers  can  set  up 
on  ttie  6lh  after  7  AM  ,  or  after  6:30 
AM  on  the  7th,  Overnight  camping- 
Bring  your  equip. t  etc,  to  sell  and 
trade,  VE  exams  at  8:30  AM.  Talk- 
m  on  147.15  link  rptr  system. 
Reserve  early  tor  the  best  spots. 
Indoor  table  space  and  taink  safes 
spaces  available.  Contact  the  fRA 
voice  malUinfo  fine  at  (616)  534- 
6803;  or  Tom  KA8YSM.  or  Kathy 
KB8KZH  at  (616)  698-6627. 

NEWINGTOW,  CT  The  Newington 
Amateur  Radio  League  will  hold  its 
annual  Ham  Radio  Flea  Market  at 
Newlngton  H.S.,  Rte.  173,  from  9 
AM-t  PM,  Dealer  setup  is  at  8  AM. 
Taiigating.  refreshments.  Tables  are 
$15  in  advance  (make  check 
payable  to  NARL  and  send  with  an 
SASE  to  Ed  Matthews  KCUV,  69 
Wit^emere  Ave..  Waterbury  CT 
06705)-  Tables  are  S20  at  the  door. 
Adm.  S4.  VE  exams  at  1 0  AM  by  pre- 
reg,  only  to  Paul  Sheidon  NIUA, 
1509  Summer  Hill  Dr..  S.  Windsor 
CT  06074.  TeL  (860)875-6246.  For 
general  info,  call  Fred  Jarvis 
N1KWJ,  (860)  666^1952. 

QUEENS,  NY  The  Hal!  of  Science 
ARC  Hamfest  will  be  held  at  the 
New  York  Hall  of  Science  parking 
lot,  Flushing  Meadow  Park,  47-01 
111th  St.  Vendor  setup  at  7:30  AM; 
buyers  admitted  at  9  AM,  Free 
parking.  Adm..  buyers  $5,  sellers 
$10  per  space.  Talk-in  on  444200 
WB2ZZ0  rptf.  and  146.52  simplex. 
For  more  info,  call,  eves,  only,  Amie 
Schfffman  WB2YXB,  (718)  343- 
0172. 


TEANECK,  NJ  The  Bergen  ARA 
will  hokJ  its  annual  Spring  Hamfest 
at  Fairleigh  Dickinson  Univ.  Buyer 
adm.  S3,  with  XYLs  and  harmonics 
free.  Seller  adm.  $10.  VE  exams. 
Talk-in  on  146.790/.600,  Contact 
Jim  Joyce  K2Z0  at  (201)  664-6725 
before  10  PM. 

JUNE  7 

LEMPSTER,  NH  The  Connecticut 
Valley  FM  Assn.  will  hold  their  7th 
Annual  Hamfest,  8  AM -3  PM.  at 
Goshen-Lempster  Coop.  School 
Rt,  10,  10  mi  S  of  Newport  NH,  25 
mi.  N  of  Keene  NH.  VE  exams  and 
demos  will  be  featured.  Adm.  SI. 
Table/space  SB.  includes  1  adm. 
Talk-in  on  1 46 J6.  Contact  Conrad 
Ekstrom  WB1GXM,  P.O.  Box 
1076.  Ctaremonf  NH  03743.  TeL 
(603)  543-1389.  E-mail:  [goshiem 
&sraet,coml 

JUN& 

CHARLOTTE,  NC  The  5th  Annual 
Charlotte  ARC  Hamfest  &  Computer 
Fair  will  be  held  Sunday,  June  Sth, 
at  the  Roll-A-Round  Skating  Center, 
8830  East  Harris  Blvd,,  8  AM-4  PM. 
This  is  an  ARRL-sanctioned 
hamfest.  There  will  be  computer  and 
radio  dealers  as  well  as  about  200 
flea  market  tables.  Limited 
taitgating.  Flea  market  setup  is  6 
AM-8  AM.  Adm.  S4  in  advance.  S5 
at  the  door.  Children  12  and  under 
are  admitted  free.  Taiigating  is  SS 
per  space.  Adm.  tickets  are  included 
with  the  purchase  of  2  or  more 
spaces,  and  are  available  for  S2  for 
taifgaters  requesting  only  one 
space.  The  selling  or  solicitation  of 
pornographic-type  material  is 
prohibited  within  the  indoor  or 
taiigating  areas.  Flea  mar+tet  tables 
are  $8  in  advance.  $10  at  the  door 
Chairs  are  Si  ea.  Pre-reg,  requests 
should  be  sent  with  an  SASE  to 
Chariotte  ARC,  P.O.  Box  33532, 
Charlotte  NO  28233-3582. 

ERLANGER,  KY  The  Northern 
Kentucky  ARC  will  hold  'Ham^O- 
Rama  97"  at  the  Erianger  KY  Lions' 
Park,  Prizes  and  forums.  ARRL- 
sanctioned.  Indoor  exhibit  area  for 
major  vendors  =  Extensive  outside 


fTea  market  with  setup  al  6  AM. 
General  admission  begins  at  8  AM. 
Adm.  S4  in  advance,  S5  at  the  gate. 
Children  under  13  admitted  free. 
Flea  market  spaces  S2  each  (with 
purchase  of  gate  ticket).  Bring  your 
own  tatile  and  chair.  Indoor  vendor 
spaces  SI  5  per  table  (provkJed)  and 
one  gate  admission,  Locatiori: 
Erianger  Lrons'  Parle.  1-75  to  Exit  184 
(Rte.  236  East),  Go  one  mile  10  Dixie 
Hwy  (U,S.  Rte.  25  Si  42),  Turn  right 
and  go  one  mile  to  Sunset  Ave. 
Right  on  Sunset  to  end  of  street.  For 
more  info  or  advance  registration, 
contact  N8JMV.  c/o  NKARC  PO. 
Box  1062,  Covington  KY  41012:  or 
call  (513)  797-7252 eves.  Talk-in  on 
147.255{+)  or  147.375(+)  rptrs, 

WHEATON,  IL  The  Six  Meter  Club 
of  Chicago,  Inc.,  will  bold  their 
40lh  Annual  Hamfest  at  the  Du 
Page  County  Fairgrounds,  2015 
Manchester  Rd.  [N  of  Roosevelt  Rd. 
(Rte.  38),  E  of  County  Farm  RdJ- 
rain  or  shine.  Advance  tickets  $4  for 
everyone  over  age  12;  $5  at  the 
gate.  Advance  tickets  are  available 
from  Josep/i  Gutwein  WA9RU  7109 
Blackbufn  Ave.,  Downers  Grove  tL 
60516,  or  from  any  club  member. 
Commercial  tables  (8  ft.  w/110  V) 
main  bkJg.  air cond..  SIS  ea.;  indoor 
flea  market  tables,  8  ft.,  no  eteclric. 
$10  ea.  Limited  overnight  RV 
parking  (includes  elec.  hookup),  $10 
ea.,  advance  registration  required. 
General  parking  at  the  west  gate, 
sellers  only  al  the  east  gate.  Gates 
open  at  7  AM.  Indoor  setup  for  pre- 
reglstrants  is  at  7  AM.  Buildings 
open  to  the  public  at  8  AM,  Talk-in 
on  K90NA  146.52  and  K90NA/R 
146.37/.97  (107.2),  Absolutely  no 
alcoholic  beverages  permitted.  VE 
Exams,  all  elements,  9  AM-1  PM. 
For  more  info,  call  the  24'hour 
InfoUne  at  (708)  442  4961. 

JUN  12  &  26 

FORT  WORTH,  TX  The  Lockheed 
ARC  and  the  Kilocycle  Club  of  Ft. 
Worth  are  sponsoring  test  sessions 
lor  all  license  classes.  They  will  be 
held  at  the  Lockheed  Rec.  Area 
Facility.  2400  Bryant  Irvin  Rd..  Ft. 
Wonh  TX,  at  7  PM.  For  details  call 
Ted  Richard  A&5QU,  (817)  293- 
6745.  G.R.O.L.  testing  done  by 
appointment  only. 

JUN  1S-14 

ALBANY,  GA  The  ARRL  Georgia 
Section  Convention  (IBth  Annual 
Albany  Hamfest  and  Computer  Fair) 
will  be  held  at  the  Albany  James  H. 
Gray.  Sr.,  Ctvic  Center,  Doors  open 
to  the  public  Fri.,  5-9  PM  and  on 
Sat..  9  AM-4  PM.  Features  include 


VE  exams  Fri.  at  6  PM,  outdoor  flea 
market  Sat.  only  (S10).  forums  and 
free  parking.  Talk-in  on  146.82. 
Adm.  S5  al  the  door  Contact  Arthur 
Shipfey N4GPJ.  c/oAARC.  P.O.  Box 
70601  Albany  GA  3 1 708-060  f .  TeL 
(912)  439-7055. 

JUN13-1S 

RED  DEER,  ALBERTA,  CANADA 

The  Central  Alberta  Racfio  League 
will  host  its  27th  Annual  Picnic  and 
Hamfest  at  the  Burbank  Campsite 
located  approx,  8  km  NE  ol  Red 
Deer.  Talk-in  on  147.1 50(+600)  or 
146.520  simplex.  For  info,  contact 
Bob  VE6BLD,  5540  54th  Ave., 
Lacombe.  Alberta,  Canada  T4L  1L6^ 
Tel.  (403)  782-3438  eves,  FAX: 
(403)  782-3438.  Packet:  [VE6BLD 
@VE6RDH.AB.CA}.  Or  call  Janet 
VE6JGM  at  (403)  340-3498;  packet 
{VE6JGM@  VE6R0R.AB.CAl 

JUN  14 

BANGOR,    ME      The    Bangor 

Hamfest  will  be  hosted  at  Hermon 
H.S.,  0800  hrs.-1300  hrs.  by  the 
Pine  State  ARC.  Travel  on  1-95  to 
exit  44  (Cold  Brook  Rd.)  to  US  #2. 
US  #2  west  1  mi.  to  the  high  schooL 
From  the  village,  lake  US  4*2  east 
1/2  mi.  to  the  school.  Tail  gate  rs, 
dealers,  VE  exams  for  all  classes, 
hamfest,  ARRL  and  section  forum. 
Rain  or  shine.  Adm.  S3  per  person, 
under  12 free. Talk-in  on  146.34/94 
and  146.52.  Tables  are  $8  ea. 
Demonstrations  feature  frequency 
calibration,  QSL  card  displays,  old 
ham  gear,  key  collections,  home- 
brew equip.,  Hermon  new  type  3 
ambulance,  2olt  defibrillator,  free 
blood  pressure  check.  There  are 
campgrounds  and  many  moteis 
within  5  miles.  Contact  Roger  W. 
Dole,  RR  #a  Box  730.  Bangor  ME 
04401.  TeA  (207)  848'3846. 

MIDLAND,  Ml  The  22nd  Annual 
Hamfest  of  the  Midland  ARC  wiM  be 
held  Sat,  June  14th  at  Midland 
County  Fairgrounds  8  AM-1  PM, 
Set  up  at  6:30  AM.  Admission  rs  S4, 
advance  reserved  tables  $6  ea., 
trunk  sale  space  S5.  Featuring 
amateur  radio,  personal  computers, 
new  and  used  equipment,  trunk 
sales.  VE  exams,  software,  coax, 
etc.  Talk-in  on  147.00(+).  Midland. 
For  more  info,  write  MARC  Hamfest, 
P.O.  Box  1049,  Midland  Mt  48641. 
Please  SASE,  or  call  evenings  or 
weekends,  (517)839-9371  or (517) 
496-2999. 

PADUCAH,  KY  The  Paducah  ARA 
is  pleased  to  announce  that  the 
1997  "Dukefest"  will  be  held  Sat.. 
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Jane  14th,  at  the  Executive  fnn 
Convention  Center  9  AM-3  PM. 
Free  parking.  VE  exams  will  be 
held  at  1  PM.  Adm.  $5,  tables 
S6,  wiJh  one  free  ticket  per  vend- 
or Contact  Craig  Martindale 
WA4WBU,  2509  Trimble  St.. 
Faducah  KY4200 1 .  TeL  (502)  444- 
6822  or  (502)  443-3860.  E-mal(: 
IKC4ENA  ^APEX.  Net]. 

JUN15 

BLUEFrELD,  WV  The  Bluefield 
Hamlest  will  be  held  9  AM-3  PM  al 
the  Brushfork  Armory  on  US  52, 
one  mi.  north  of  Bluefield.  VE 
exams  at  9  AM  a!  Bluefield  State 
College,  1  mi.  south  of  the  hamfesl. 
Walk-ins  accepted.  Hamfest  adm. 
$Sy  senior  citizens  $4,  children 
under  1 2  free.  Tables  $5  ea.  Inside 
flea  market  and  dealers.  Paved 
parking  and  wheelchair  access. 
Talk-in  on  1 45.49  (8R549)  rptr.  For 
more  info^  send  SASE  to  Blue  field 
Ham  f est  inc,  412  Ridge  way  Ol, 
Bluefield  VA  24605'1630.  or  E- 
mail:  (waAk^ amsatMrgj.  Dealers 
contaci  Bob  Frazier  WBSNRK  at 
(304)  425-8464,  or  E-mail: 
{cnaOOIBS&mait.vmmet.edu}.  See 
OUT  Web  site  at  [wwwJnetoneMet/ 
er arc/ham  fes  t,  htmt]. 

CAMBRIDGE.     MA    The    MIT 

Electronics  Research  Soc.  the  MIT 
Radio  Soc,  and  tfie  Harvard 
Wireless  Club  will  be  holding  a 
Tailgate  electronics,  computer  and 
amateur  radio  Flea  Market  Sunday 
June  13th,  9  AM-2  PM,  at  Albany 
and  Main  Streets.  Adm.  $4.  Free 
off-street  parking.  Sellers  $10  per 
space  at  the  gate,  $9  in  advance 
(includes  1  adm.)  Set  up  at  7  AM. 
For  space  reservations  or  info  call 
(Bi?)  253-3776.  Mail  advance 
reservations  before  June  5th  to 
Wt  QSL  R  O,  Box  397062  Mil  BR, 
Cambridge  MA  02139-7082. 
Covered  tailgate  area  available  for 
all  sellers,  rain  or  shine.  Talk-in  on 
146.52  and  449  J25/444.725  pi  2  A 
WIXM/rptr. 

CROWN  POINT,  IN  The  annual 
*'Dad's  Day"  Hamfest,  sponsored 
by  the  Lake  County  ARC,  will  be 
held  al  the  Lake  County 
Fairgrounds.  Crown  Point  IN. Talk- 
in  on  147.00.  146,52  and  442.075. 
This  year  there  will  also  be 
computers,  software  and  hard- 
ware vendors.  Setup  at  6  AM- 
Doors  open  to  the  public  at  8  AM. 
Adm.  Is  $5  per  person;  tables  $6 
ea.  Contact  Malcolm  Lunsford 
WN9L  for  reservations.  Cailbook 
address,  or  [72202.230 @  comp 
uservexoml 


JUN21 

DUNELLEN,  NJ  The  Raritan  Valley 
Radio  Club's  "97  Hamfest"  will  be 
held  at  Columbia  Park,  r^ear  the 
intersection  of  Routes  529  and  28. 
Sellers  6  AM.  buyers  7  AM-2  PM. 
Admission  $5  for  buyers,  seders 
$10  ($5  each  additional  space). 
Talk-in  on  146.625{r),  447.250(r), 
lone  141.3,  146.520(s),  Contact 
Bob  Pearsor}  W62CVL  (BOB)  846' 
2056  [RWPEARSON-WB2CVL 
^WORLDNET.ATT.NET].  or  Johr^ 
Maf}na  WA2F.  (908)  722'904$.  To 
pro-register,  contact  Chuck 
Fainsb&rt  KC2NB^  (903)  873' 
2198,  or  E-mail:  [FAINSBERT 
^WORLDNET.ATJ.NETl  Please 
call  before  8  PM, 

MARMORA,  ONTARIO,  CANADA 

The  Tri-County  ARC  and  the 
Northumberland  ARA  will  co- 
sponsor  the  1997  Eastem  Ontario 
Hamfest  &  Computer  Flea-Market  at 
Marmora  Area  Cyrling  Club  on 
Crawford  Drive.  Adm.  S3,  children 
under  12  free.  Tables  S10.  one 
admission  included  per  table. 
Tailgaters  $6,  The  event  will  be  open 
9  AM-2  PM,  with  vendor  setup  at  7 
AM.  Contact  Pete  VA3PGB  at  (6t3) 
473-117i,  or  Richard  VESBZV  at 
(613)  473-2685.  The  E-fnail  address 
is  frhobsof^^bMJgs.r}et}.  The 
Web  site  is  [www.redden.onxa/ 
homef-hamlest/indexMrni}.  Paul 
VE3UUM  wiil  take  packet  mes* 
sages  at  [ve3uum@ve3hqr^econ, 
on.can.nal 

JUL  4 

DILLSBURG,  PA  The  Harrisburg 
ARC  wMI  hold  its  Firecracker 
Hamfest  8  AM-2  PM  at  the 
Monagahan  Ffre  Halt,  245  W, 
Siddonsburg  Rd.,  Dillsburg  PA.  VE 
exams  start  at  9  AM.  Talk-in  on 
146;16/J6  MHz.  For  info  arid  table 
reservations  phone  the  HRAC 
AnswerLine  at  (717)  232-6087. 

JUL  5 

SALISBURY,  NC     The  North 

Carolina  Alligatofs  Group  Tire- 
cracker  Hamfest"  will  be  held  at  the 
Salisbury  Civic  Center,  8  AM-1  PM. 
Admission  is  S3  in  advance  (with  an 
SASE),  or  $4  al  the  door.  Free  to 
XYLs.  Auction  of  goods  will  be  at  1 
PM,  Dealer  setup  at  6  AM.  Tables  in 
the  air  conditioned  center  are  $5. 
Outside  flea  market  spaces  are  free. 
Contact  Waiter  (Atllgator)  Bastow 
N4KVF,  3045  High  Rock  Rd,  Goid 
Hili  NC  23071.  Taiknn  on  146.625. 
Directions:  From  1-85,  take  Hwy,  #52 
West/East  innes  St.,  turn  left  on 


\ 


South  Boundary  St.  The  hamfest  is 
on  the  left. 

JUL  12 

OAK  CREEK,  Wl  The  South 
Milwaukee  ARC.  Inc..  will  hold  its 
annual  "Swapfest"  on  SaL.  July 
12th,  al  the  American  Legion  Post 
#434  grounds.  9327  S  ShepardAve., 
7  AM  until  at  least  2  PM  CDT  Free 
parking,  picnic  area,  and  free 
overnight  camping  are  available, 
Adrnission.  $5  per  person  includes 
"Happy  Time"  with  free  refresh* 
ments*  Free  flyer  by  writing  to  7770 
South  Milwaukee  ARC  Inc.,  P.O.  Box 
102,  South  Milwaukee  Wl  53172- 
0102.  TeL  (414)  762'3235.Ta\kAnm\\ 
be  on  146.52  simplex  as  well  as  on 
many  of  the  local  repeaters. 

PETOSKEY,  Ml  The  Straits  Area 
ARC  will  host  a  Swap  &  Shop  in  the 
4-H  BIdg.  al  the  Emmet  County 
Fairgrounds.  Talk-in  on  146  68(-) 
and  146.52.  Contact  Jim  KC8FFS 
at  (616)  537-2422  for  details.  For  VE 
exam  info,  call  Floyd  KG8CS  at 
(616)  526-5503. 

JUL  12-13 

INDIAf^APQLlS,  IN  The  Indian- 
apolis Hanifest  will  host  the  ARRL 
Central  Division  Convention  as  well 
as  feature  huge  ham,  compuier,  and 
electronics  show.  Marion  County 
Fairgrounds,  easy  access  from 
1-465  and  1-74.  Commercial  exhibits, 
flea  markets,  forums,  banquet, 
overnight  camping  available, 
homebrew  contest.  T^hunts,  prizes, 
more.  Write  or  call  Indianapolis 
Hamfest  Association,  P.O.  Box 
68677,  Indianapolis  IN  46208:  tei 
(317)  251-4407;  [wwwjndyham 
fest.comj. 

SPECIAL  EVENT  STATIONS 

MAY31-JUN1 

HOUSTON,  TX  The  Clear  Uke 
ARC  wili  operate  K5H0U,  or  their  own 
calls,  0000  LTTC  May  3 1  st-2300  UTC 
Jun  IsL  The  event  will  be  Ihe  3rd 
annual  "Humcane  Party."  marking  the 
beginning  of  hunicane  season  in  I  he 
GuM  of  Mexico,  and  promoting 
Hu  rricane  Awareness.  Operation  will 
be  on  Itie  General  portions  of  the  HF 
bands,  plus  KA5GLX  rptr.  at  442.75 
MHz,  tone  103.5.  For  a  certificate, 
send  QSL  and  a  9"  x  1 2"  SASE  to  the 
station  worked. 

JUN  7 


commemorate  the  cfyb's  75th 
Anniversary,  from  0OOOZ-2359Z. 
Freqs.:  CW-28T75,  21175. 14Q75. 
7125,  3700.  and  1875;  SSB— 
28375,  21375,  14275,  7272.  3875. 
and  1975-  QSL  and  certificate  can 
tie  obtained  by  sending  a  9"  x  12" 
SASE  to  l^0SV.  St.  Cloud  ARC  401 
4th  Street  N. ,  Waite  Park  MN  56387. 

JUN  7-8 

BOWLING  GREEN,  KY  Station 
KB4ALC  will  be  operated  0000  UTC 
Jun.  7lh-2400  UTC  Jun.  8lh,  by  the 
Western  Kenlucky  DX  Assn.,  in 
celebration  of  the  1997  Corvette 
Homecoming.  Operation  will  be  on 
3.860, 7.235,  14^35  and  21 .310  MH2. 
A  special  certificate  is  available  from 
Kenneth  E.  Newman  KB4ALC  505 
EmmeitDr.,  Bowling  Green  KY  42101. 

JUN  14 

FULTON,  NY  The  Oswego  County 
Amateur  Radio  Emergency  Sen/ice, 
Fulton  ARC,  and  Experimental 
Aircraft  Assn.,  Chapter  486.  will 
operate  KY2F  1200Z-2t00Z  from 
the  Oswego  County  Airport  in 
conjunction  with  Young  Eagles  Day. 
Operation  will  be  in  Ihe  bwer  half  of 
the  General  80,  40,  20,  15  and  10 
meter  phone  bar>ds.  For  a 
certificate,  send  your  QSL  card  and 
a  large  SASE  to  KY2F  Box  B28t 
Oswego  NY  13126. 

JUN  14^15 

STEUBENVILLE  OH  The  Weirton 
(WV)  ARC  will  operate  W8CWD, 
1500Z-2200Z  Jun.  14lh,  and 
1500Z-2200Z  Jun.  15th,  to 
celebrate  the  Fort  Steuben 
Bicentennial.  Listen  for  them  on 
7270,  14270  and  28470  MHz,  For  a 
certificate.  SASE  to  Biif  Leist 
WA8DRL.  2444  Alexander  Manor 
East,  Steubenville  OH  43952. 

JUN  21-22 

VANCOUVER,  WA  The  Clark 
County  ARC  will  operate  special 
event  station  W7AiA  1600Z-2400Z 
June  21st  and  22nd,  to  celebrate  the 
grand  reopening  of  Pearson  Air 
Museum,  and  the  60th  anntversafy 
ot  the  Russian  Tfanspolar  Flight. 
Activity  will  be  on  the  General  phone 
subbands  at  80,  40,  20,  and  15 
meters,  and  Novice/Tech  phone 
subband  on  10  meters.  To  obtain  a 
certificate,  send  a  #10  (business- 
size)  SASE  to  CCARC  4211  NE 
140th  Ave.,  Vancouver  WA  98682. 


STCLOUaMN  TheSt.CloudARC      WELLSBORO,  PA    The  Tioga 
will      operate      WOSV/75      to      County  ARC  will  operate  W03C 


82  73  Amateur  R^dio  Today  •  June  1997 


1400Z  June  21st-1 8002  June  22nd, 
in  commernoration  of  Amateur 
Radio  Awareness.  Operation  will  be 
on  3,860,  7.250, 14.250  and  28,375 
MH^.  A  special  QSL  card  and 
certificate  are  available.  Write  to 
Dar{&ne  Rahn,  RR  #6  Box  200, 
WelfsboroPA  16901-8972. 

JUN26 

SAN  BERNARDINO,  CA  The 
Citrus  Belt  ARC  plans  to  oper- 
ate W6JBT,  1600Z-0400Z,  to 
commemorate  the  50th  Anniversary 
of  the  Citrus  Belt  ARC.  W6JBT  wifl 
operate  SSB  on  3.850,  7.240, 
14.250,  21.350;  CW  on  random 
frequencies,  2m  phone  and  2m 
packet.  For  a  certificate ,  send  QSL 
and  a  9"  x  12"  SASE  To  W6JBT. 
P.O.  80x3788,  San  Bernardino  CA 
92413. 

JUL  3-5 

NEAR  ROSWELL,  NM  An 
Amateur  Radio  Special  Event 
Station  will  operate  1700  UTC- 
2400  UTC,  daily,  July  3rd,  4th,  and 
5tti,  to  celebrate  the  50th 
anniversary  of  the  "Crash  at 
Corona"  near  Roswell  NM. 
Frequencies:  Approximately  20 
kHz  up  from  the  bottom  edge  of  the 
General  HF  band  edge,  6-40 
meters  (phone  and  SSB).  and  In 
the  Novice/Technician  {CW)  HF 
section  of  15  and  40  meters.  Listen 
for  W5BI,  WB5LYJ,  NA5N  and 
WA5WHN.  The  station  will  operate 
overlooking  one  of  the  debris  fields 
near  Corona  NM.  SWL  reports  are 
encouraged,  too.  SASE  required. 
Send  a  9"  x  12"  SASE  and  2  units 
of  US  first  class  postage,  along 
with  your  QSL  card  to  Jay  Mlder 
WA5WHN,  P.O.  Box  6552, 
Albuquerque  NM  87197-6552. 
Check  the  W5BI  Web  page  [http: 
//w  WW.  flash,  net/- w5bi/]  for 
further  developments,  or  E-mail. 
[waSwhn  @ juno.com]. 


Radio  Bookshop 


Phone  800-274-7373  or  60:^-924-0058. 
TAX  603-924-8613.  or  see  order  forin 
on  page  8S  foi"  ordering  information. 

Wayne  has  a  whole  bunch 
of  booklets    von'U    enjoy    — 


like  How  to  Make  Money,  The 
BiDcJcctrifien  WWU  Subma- 
rine, (Caribbean,  and  other  Ad- 
ventures, Editorial  Collections, 
Instant  Morse  Code  Course  for 
the  truly  lazy,  Reading  Guide, 
Cold  Fusion,  aiid  etc.  Ask  for 
FREE  16p  list  of  WAYNE^S 
STUFF. 
Order  Wayne'^s  Stuff 


Nei/er  shv  die 

Continued  from  page  79 

and  many  other  aviation  pio- 
neers, used  to  come  over  for 
dinner  at  our  house. 

Anyway,  the  government  h 
better  than  many  of  us  think  at 
keeping  secrets,  Look  at  the 
job  they  did  with  the  atom 
bomb  project! 

Even  so,  Ftn  as  resistant  as 
most  of  you  to  conspiracy 
theories*  Hey,  we  have  all 
kinds  of  kooks  out  there.  This 
is  being  proved  every  day,  so 
it's  normal  to  tend  to  be  skepti- 
cal of  strange  stories  with  little 
supporting  data.  As  a  known 
troublemaker  Fm  deluged  with 
more  of  this  kind  of  stuff  than 
most  other  people  from  groups 
seeking  legitimacy.  The  hollow 
earth,  N- machines,  zero-point 
energy,  and  on.  And  on. 

It's  even  worse  in  the  alter- 
native health  fiekk  where 
charlatans  and  the  naive  are 
making  money  by  selling 
siuff  10  desperate  people.  But 
I  read  all  1  can,  and  look  for 
claims  that  make  sense,  and 
can  be  supported  by  more 
than  testimonials. 

As  I've  mentioned  a  few 
limes,  when  Ren^  sent  me  his 
NASA  Mooned  America  book 
I  sighed.  Obviously  another 
kook.  But  J  dutifully  sal  down 
and  started  reading  it.  Hmm. 
As  Rene  made  one  scientifi- 
cally valid  point  after  another. 
all  pointing  to  the  impossibility 
of  the  Apollo  moon  trips'  being 
real,  I  shared  my  thoughts  with 
you  and  made  arrangements  to 
make  Rene's  book  available.  Jf 
1  couldn't  find  holes  in  his  rea- 
soning, perhaps  others  could 
show  me  where  he'd  made 
mistakes. 

So  here  we  are  with  several 
hundred  copies  of  the  hook 
having  been  read  by  people 
trying  to  poke  holes  tn  the  ad- 
mittedly preposterous  idea  that 
NASA,  with  the  help  of  the 
CIA,  has  perpetrated  a  $4  bil- 
lion fraud.  The  mail  Tve  been 
getting  from  people  who've 
read  the  book  all  indicate  a  re- 
luctant agreement  ihat  Rene 
is  right.  Further.  I've  had  sev- 
eral letters  from  readers  who 
had  their  own  good  reasons 
for  doubting  the  moon  mis- 
sions, but  were  afraid  lo  say 
anything. 

Oh  yes,  on  the  Earhart  thing, 
I  see  that  a  woman  is  duplicat- 
ing Amelia's  last  flight.  But  ITl 
bet  her  Lockheed  Electra  isn't 


equipped  with  the  more  power- 
ful engines,  extra  wing  tanks 
and  cameras  like  Bob  Wemple 
built  into  Amelia's  plane  so  she 
could  overfly  Truk  and  get 
photos  of  the  secret  Japanese 
base  there  on  her  way  from 
Lea,  New  Guinea  to  Howhuid 
Island- 
Fried  Brains 

Old  Worry-Wart  Wayne  and 
his  EMF  alarums  is  at  it  again. 
Yes,  I  know^  the  power  compa- 
nies are  spending  what  it  takes 
to  buy  scientific  proof  that 
their  magnetic  fields  are  harm- 
less, and  that  most  of  you  duti- 
fully swallow  their  testi- 
mony^— ^though  you  do  cast  an 
apprehensive  eye  at  those  over- 
head power  lines.  Maybe — 
who  knows,  right? 

Well,  you  haven't  done  your 
homework  and  I  have.  For  in- 
stance. Dl  Peier  French,  one  of 
Australia's  top  cell  biologists, 
ran  a  test  with  brain  cells 
which  he  irradiated  with  mo- 
bile phone  RF  for  10  minutes  a 
day  for  a  week.  The  result  was 
a  reduction  of  the  proteins  in 
the  cells  by  as  much  as  70%, 
and  he  found  that  this  damage 
was  not  repaired,  even  after 
many  cell  generations.  Perma- 
nent damage  to  the  brain  cells. 
Is  that  what  you  want?  If  you 
must  use  a  cell  phone  I  suggest 
you  use  one  of  those  cheap  bag 
jobs  and  mag-mounl  the  an- 
tenna on  top  of  the  car.  Ditto 
your  2m  HT — run  coax  to  a 
roof  mount  antenna.  Hey,  by 
the  time  you've  been  through 
the  American  school  system 
and  a  couple  of  decades  of  TV 
watching,  you  don't  have  a  lot 
of  brain  left  still  functioning, 
so  you  can't  afford  to  zap 
what's  left  with  an  HT  or  cell 
phone. 

Diehards 

Putting  issue  #21  of  Cold 
Fusion  together  got  me  to 
thinking.  Between  the  resis- 
tance of  most  scientists  to  any- 
thing they  weren't  taught  in 
school  and  the  rightful  resis- 
tance to  change  of  ihe  power 
generation  and  distribution  in- 
dustry, it*s  not  difficult  to  un- 
derstand whv  cold  fusion  as  a 
new  non-polkiting  and  inex- 
pensive energy  source  is  being 
either  ignored  or  fought. 

Early  researchers  ran  into 
problems  of  reproducibility. 
Some  groups   sometimes   were 


gcUing  the  excess  heat  that  Pons 
and  Fieischmann  had  claimed. 
Detractors  quickly  leaped  to 
pooh-pooh  the  whole  thing  as 
sloppy  laboratory  work  and 
calorimetry  errors. 

It  turns  out  that  once  re- 
searchers started  using  thin 
films  or  powdered  metal,  where 
there  was  a  large  surface  area 
for  the  reaction,  some  stupen- 
dous amounts  of  excess  heat 
and  dependable  reproducibility 
resulted. 

So  Where's  all  this  heat 
coming  from?  You  don't  get 
something  for  nothing,  de- 
spite the  dreams  of  the  zero- 
point  energy  enthusiasts.  It's 
gotta  come  from  somewhere. 

The  answer  turned  out  to  be 
fairly  simple,  though  wading 
through  the  pages  of  equa- 
tions proving  it  is  not  for  the 
timid.  There's  a  marvelous 
little  book  by  Michio  Kushi, 
The  Philosopher's  Stone — ^ten 
bucks  from  One  Peaceful  World 
Press,  Box  10.  Becket  MA 
01223.  Kushi  proves  how 
simple  it  is  to  commit  alchemy 
on  the  kitchen  table.  And  he 
shows  the  chemistry  to  back 
it  up* 

That's  right,  the  cold  fusion 
phenomenon  depends  on  the 
transmutation  of  eJetnents  for 
its  excess  heal.  A  Japanese 
group,  led  by  Hideo  Kozima. 
has  been  taking  the  experimen- 
tal results  from  research  groups 
all  around  the  world  and  ex- 
plaining the  physics  of  what's 
been  happening  with  their 
Trapped  Neutron  Catalyzed 
Fusion  (TNCF)  theory.  While 
the  math  proving  the  validity 
of  the  concept  may  be  complex 
and  riddled  with  Greek  letters, 
the  basic  idea  is  fairly  simple. 

The  cold  fusion  effect  works 
with  metals  which  have  a 
lattice-like  structure,  one  in 
which  hydrogen  can  be  ab- 
sorbed. Then,  when  you  pass 
an  electric  current  through  the 
lattice  which  is  packed  with 
hydrogen,  some  of  the  neutrons 
trapped  in  this  restricted  area 
combine  with  the  metal  and 
electrolyte  atoms  to  make  ele- 
ments of  a  higher  atomic 
weight.  In  some  cases  there  is  a 
slight  amount  of  mass  lost  in 
the  transmutation.  If  you  check 
the  atomic  weights  on  the  peri- 
odic table  of  elements  youTl 
see  what  I  mean.  Einstein's 
equation,  E  =  mc-,  explains  it. 
By  the  time  you  multiply  even 
a  small  mass  by  the  square  of 

Conlinued  on  page  87 
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Hrm  to  hhm 


Number  84  on  youf  Feedback  card 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
NilesIL  60714^31 08 


As  the  summer  hamfest  season 
begins  in  eamesL  here's  a  lip  to 
keep  in  mind:  Compuier  power 
supplies,  the  switching  supplies 
used  10  provide  5  and  13  volts  DC 
for  the  motherboard  inside  the 
average  desktop  computer,  seem 
to  abound  at  hamfcsts  and  com- 
puter swap  meets  these  days.  The 
supplies  are  usually  rated  at  any- 
where from  150  to  300  waits  out* 
put  and  will  supply  5  volts  DC  at 
about  1 5  to  20  amps  and  1 2  volts 
DC  at  6  to  15  amps.  Don'l  over- 
look their  possibilities  as  a  com- 
pact, lightweight  alternative 
voltage  source  for  your  1 2- volt 
DC  ham  gear  They'll  quite  likely 
supply  the  necessary  current  to 
power  a  VHF  or  UHF  ham  irans- 
ceiver,  medium  power  "brick" 
ampliner  or  several  components 
needed  to  complete  a  packet 
node  or  PBBS  station... often  al 
nexl-to-giveaway  prices! 

I  recently  came  upon  a  couple 
of  these  supplies  ihai  had  been 
used  in  older,  bulkier  IBM  AT  PC 
casesi,  the  other  ptirts  of  which  had 
been  transferred  tu  newer, 
sinailer-pmfile  cases.  Although 
one  has  to  he  Larcful  in  using 


Your  Input  Welcome  Here 


switching  power  supplies  around 
radio  equipment  (they  can  gener- 
ate quite  a  bit  of  RFl  and  desen- 
sitize a  transceiver's  front  end), 
most  of  the  better  supplies  are 
pretty  well  shielded  and  RFl- 
proofed.  It  helps  if  you  eliminate 
all  of  the  unused  output  leads  (of 
which  there  are  often  many)  by 
cutting  them  off,  taping  up  the 
ends  and  mming  them  back  inside 
the  case.  Only  those  supplying  1 2 
volts  DC  and  ground  are  needed. 
Now  the  supply  can  be  checked 
out  with  a  hand-held  transceiver 
(preferably  on  the  same  band  as 
the  equipment  to  be  powered  will 
be  operating)  by  using  the 
handheld's  rubber  duck  antenna 
as  a  probe.  If  there  is  still  some 
noticeable  RFI  from  the  power 
supply,  it*s  often  possible  to  fur- 
ther reduce  it  to  acceptable  levels 
by  using  a  shielded  primar>'  AC 
power  cord,  and  by  installing  fer* 
rite  beads  on  the  output  DC  leads, 
jusl  before  they  exit  the  supply's 
case  (or  by  passing  the  leads 
through  a  toroid  core  a  couple  of 
limes  on  their  way  out).  Some- 
limes,  just  keeping  a  bit  of  dis- 
tance between  the  supply  and  the 
radio  itself  is  all  that's  needed. 
If  the  radio  is  being  fed  from 
an  external  antenna  via  well 
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Fig.  I.  N4UAU's  soiid-smie  ct^miHiss  "night  iight^'  idea.  Hie  compass 
light  is  ilhtminated  when  either  the  masihead  iight  or  the  rurming  lights 

are  on.  Potentiometer  R3  controls  the  LED's  brighmess. 
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Fig.  2,  N4UAU's  "winking''  putnpkin  eyes.  LEDs  DI  and  D2  will 
alternately  be  lit  for  approximately  one-second  imenals. 


shielded  coax,  then  the  chances  f 
of  successfully  using  a  "recycled" 
computer  switching  supply  are 
even  better.  The  main  point  here 
is  not  to  overlook  the  possibility 
of  using  these  supplies  as  com- 
pact, lightweighi  bench  and  RF 
equipment  alternative  power 
sources  just  because  they  were 
made  for  compuier  service. 

A  bright  spot  at  last! 

Frtym  Sam  Ulbing  N4UAU; 

"After  reading  Frank  Brumbaugh's 
article  titled  'A  Low  Current 
Lighl'  (73  Amaieur  Radio  Todays 
November  1996),  here's  an  ex- 
pansion (and  perhaps  a  different 
twist)  that  I've  uncovered.  For 
over  a  year  now  Fve  also  been 
using  an  LED  as  Uie  main  clement 
in  a  'non-night-blinding-tlash- 
light'  for  my  sailboat.  The  particu- 
lar LED  1  use  is  sonne%vhat 
unusuaL  and  if  anyone  else 
might  be  planning  to  build  a 
low-curreni,  easily  portable 
flashlight,  rd  recommend 
something  like  this  one. 

"The  LED  Lm  using  is  a 
Toshiba  TLOA190P(WX)  (avail- 
able from  Hosfelt  Electronics)* 
but  what  makes  it  unusual  is  that 
it's  rated  at  18,000  to  36,000  tncd 
Thai's  a  lot  of  mcds  when  you 
consider  that  the  average  LED  is 
somewhere  in  the  range  of  10 
mcd,  and  ihe  so-called  *Super  Ul- 
ura  Bright'  jobs  arc  about  3,000 
mcdL  This  baby  is  bright! 

'The  color  of  the  TLOA190P 
(WX)  is  described  as  orange  in 
the  catalog,  but  Fd  call  it  red. 
While  Frank  brought  up  the  point 
thai  red  attracts  insects,  Fve 
found  it  to  he  an  ideal  color  out 


on  the  water,  because  it  doesn't 
cause  night-blindness  as  other 
colors  might.  This  is  a  very  real 
concern  to  a  night-sailor,  and  per- 
haps to  others  who  are  involved 
in  pursuits  where  maximum  re- 
tention of  night-vision  is  an 
important  factor  to  consider 
(campers,  drivers,  pilots,  security 
and  police  officers,  etc.), 

Fm  using  theTLOAl90P(WX) 
LED  as  alow  power  lighl  source 
in  several  ways.  Fve  outlined 
some  examples  below: 

•  I  have  two  A  A  alkalines,  a 
small  slide  switch  and  2012  resis- 
tor aU  taped  together  (Fm  not 
what  you  might  term  a  'case- 
building  expert').  The  switch  and 
LED  fit  nicely  along  the  side  of  a 
two-cell  AA  battery  pack,  and  the 
package  is  simply  wrapped  in 
electrical  tape.  It's  small  enough 
(2.75"  by  1.75"by.75"),andit^s 
the  flashlight  of  choice  that  I  carry 
with  me  on  my  sailboat.  I  can  il* 
luminalc  up  to  the  tip  of  my  mast- 
head, some  55  feet  up  from  the 
deck,  and  check  on  the  wind  tell- 
tales with  this  little  beauty...  that 
takes  a  bright  light!  With  a  20£1 
currem  limiting  resistor,  current 
drain  is  only  about  30mA  from  the 
2.0(X>H-  mAh  available  from  good 
quality  alkaline  AA  batteries;  that 
equates  to  better  than  65  hours  of 
continuous  tise! 

•  Fve  also  buUt  a  small  LED 
flashlight  onto  a  floating  key- 
chain,  using  a  single-cell  3V 
lithium  batierj^  and  a  combination 
of  a  slide  switch  and  a  mercury 
switch  as  the  activation  devices. 
When  Fm  on  the  dock  at  night  FIl 
turn  on  the  slide  switch,  and  if  1 
accidentally  drop  the  keys  into  the 
water,  they^ll  float  upside  down 


Fig,  3.  AD  I B*^  aitii'  beam  antenmi  su^gestUm, 


and  lurn  on  the  LED  so  that  I  can 
find  quickly  them,  I  used  a  lOOfi 
resisior  in  this  applicaiion  in  or- 
der lo  keep  ihc  current  draw  low, 
so  ihal  the  single  lilhium  battery 
would  lasl  longer. 

•  I  also  use  one  of  the  TLOA 
1 9aPl  WX }  LEDs  as  my  sailhoafs 
compass  light.  The  red  light  is 


more  than  sufficient  and,  again, 
docivn*!  affect  my  night-vision. 
Red  is  typically  the  color  that  all 
sailboats  use  for  compass  illumi- 
nation, but  the  LED  will  last  vir- 
tually forever  In  this  application, 
Tm  also  using  a  dimmer  circuit 
(shown  in  Fig,  1)  so  that  I  can 
adjusi  the  brightness  according  to 
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Fig.  4(a).  Rear  infernal  view  of  ihc  B&  W  Model  551 A  coaxial  bypass 
switch  i^houin^  its  inner  construction,  it's  basicolty  on  SPDT  switch 
(via  connectors  2.  3,  and  4}  ganged  with  on  SPST  "secondary" 
switch  (via  connectors  1  and  2^  The  switch  is  siwwn  in  its  normal 
(nonbypassed)  ptmtiun. 
Fig.  4ib).  Schematic  of  B^W  Model  55 1  A. 


my  needs.  The  LED  doesn^t  af- 
fect tlic  compass's  accuracy,  since 
the  low  current  drain  resulis  in  a 
very  small  extraneous  magnetic 
field, 

•  1  tried  using  several  TLOA 
190P(WX)  LEDs  for  the  pur- 
pose of  chart  table  illumination 
as  Frank  suggested.  I  tied  sev- 
eral together  in  series,  with  a 
single  current  limiting  resiston 
and  powered  the  series  string 
from  (he  ship's  12V  battery,  but 
these  LEDs  are  so  spot- focused 
that  it  didn't  work  well  enough 
for  me  in  this  application.  All  I 
achieved  were  several  bright  red 
spots,  fairly  close  together.  Per- 
haps a  less  bright  less  spot -fo- 
cused LED  would  work  better 
(as  Frank  recommended  in  his 
article),  or  perhaps  a  defocusing 
(diffusion)  lens  arrangcmenl 
would  help.  I  didn't  feel  that  it 
was  worth  the  effort  in  my  own 
case  to  experiment  any  further 
at  the  lime, 

•  1  use  the  LED  as  a  general 
night  light  on  the  boat„,  actually, 
I  leave  it  on  ^1  the  time.  With  a 
2,2k  resistor  in  series  with  the 
Toshiba  TLOA190P(WX)  and 
powered  by  the  ship's  1 2V  bat- 
tery, current  draw  is  a  minuscule 
5mA  and  it  projects  a  nicely  fo- 
cused light  on  the  companion  way 
steps  leading  below  decks. 

•  Fve  found  that  it's  even  use- 
ftd  for  holiday  decorations.  As 
jusi  one  example,  1  put  Iwo  of 
these  Toshiba  LEDs  into  a  carved 
Halloween  pumpkin,  along  with 
a  little  solid-stale  flasher  circuit, 
lo  achieve  a  pair  of  ^winking  gob- 
lin eyes/  much  to  the  delight  of 
the  neighborhood  kids!  Fig.  2 
shows  the  basic  LM555  flasher 
circuit  that  I  used.  TTiere  must  be 
some  application  hidden  in  here 
for  Christmas  as  well  f 

"No  doubt  there  are  many 
other  uses  for  the  Toshiba 
TLOA190P(WX)  LED  that  I 
haven*t  touched  on — let's  see 
some  more  suggest  ions  here  in 
the  'Ham  To  Ham'  column*.. wc 
don't  always  have  to  talk  radio! 
By  the  way,  this  LED  is  priced 
nuher  steeply  at  $3.50,  but  1  feel 
that  it  has  so  many  uses  that  ii  is 
worth  every  penny.  LEDs  have 
such  long  life  expectancies,  that 
prorated*  over  time,  the  cost  is 
minimal.  Like  all  solid-state 
lamps,  however,  be  sure  that  you 


limit  the  current  to  a  safe  value 
with  an  appropriate  series  limit- 
ing resistor  This  panicutar  LED 
can  handle  60mA,  far  more  than 
most,  but  a  1 2V  battery  could  de- 
stroy it  instantly  without  the  cor- 
rect series  limiting  resistor  As 
mentioned  before,  this  panicular 
LED  is  bright  enough,  and  fo- 
cused enough,  that  you  can  actu- 
ally see  it  on  a  wall  10  to  15  feet 
away...  even  during  the  daytime. 
h  might  even  he  used  as  an  inex- 
pensive iiiser  pointer*  for  low- 
budget  business  presentations. 
And  as  with  a  laser,  be  very  care- 
ful not  to  shine  this  LED  into  a 
person's  (or  pet's)  eyes,  tl  isqitiic 
intense  and  might  very  well  re- 
sult in  damage.  As  with  every- 
thing else,  using  common  sense 
and  obvious  safety  prccaulionSt 
this  LED  has  some  interesting 
potential  applications/' 

Moderator  s  note:  Sam  is  a 
noted  author  of  technical  articles 
who  enjoys  sailing  in  his  free  time. 
Our  thanks  go  to  Sam  for  sharing 
these  ideas  with  m  and  far  a  dif- 
ferent look  at  the  current  possi- 
hilities  with  solid-slate  lighting. 
Fve  a  feeling  that  it  will  he  inter- 
esting to  see  what  the  future  holds 
in  this  area  of  electronics. 

Beaming  with  pride 

From  Tom  Hart  ADIB:  **A 

number  of  years  ago,  1  bought  a 
three-element  Hiilioppef'^  beam 
for  six  meters.  In  fact,  it  was  hack 
in  about  1968  and  1  suppose  you 
could  say  Fve  been  somewhat 
remiss  in  getting  it  up  and  on  the 
air!  But  after  alL  this  is  'just  a 
hobby'  and  thcrc*s  no  hig  rush! 

"At  any  rate,  after  purchasing 
the  new  MFJ  6- meter  SSB  rig,  I 
decided  it  was  now^  time  to  install 
my  3-element  beam... still  in  its 
original  boxl  Anecessar\  adjunct 
to  any  antenna  package  includes 
a  system  for  supporting  it,  as  well 
as  a  rotation  method  and  all  the 
necessary  cabling.  Taking  another 
look  around  at  my  yard  and  ga- 
rage, I  didn't  see  a  good  place 
to  install  everything  in  terms 
of  'quickly  and  easily/  two 
priorities  in  this  project,  My 
thoughts  then  turned  toward  the 
possibility  of  a  third-floor  attic 
installation.  1  considered  the 
less-than-optimum  height  factor 
and  the  inside-the-roof  losses. 
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Fig,  5*  Coaxiai  bypitss  swifcb  being  used  io  completely  bypass  all  in-line  accessories  (with  (he  excepiion 
of  an  antenna  tuner)  to  etimmate  potential  sources  of  trouble  quickly...  without  having  to  sign  off  the  air ^ 


bot  decided  to  give  ii  tr>'  anyway. 
After  aU,  it*s  jusl  a  hobby! 

"Fortunately,  my  aiiic  has 
MOpXt  room,  so  I  sei  abtmi  design- 
ing the  simptc-to-build  support 
structure  (shown  in  Fig, 3),  li  had 
to  be  small  enough  to  make  it 
through  the  trapdoor  access  to  the 
attic,  yet  large  enough  lo  support 
the  beam  and  roiur  as  w  cil  as  span 
the  spacing  between  ihe  attic 
rafters  on  which  it  sits.  The  bot- 
tom housing  of  the  roton  though 
not  shown  in  the  drawing,  rests 
on  the  cross-2x4,  maintaining  the 
lowest  possible  profile  and  also 
adding  to  the  stability  of  the  in- 
sialiaiion.  The  beam,  then,  is 
mounted  on  another  1-1/4"  dowel 
rod  clamped  to  the  lox^  hul  f  of  the 
rotor's  housings  completing  the 
mechanical  inslallalion.  The  two 
2x4s  that  span  the  rafters  can  be 
glued,  lied  or  perhaps  screwed  in 
place,  to  prevent  any  shifting  of 
the  mount  dLiring  operation,  if  the 
sheer  weight  of  the  support  sys- 
tem docsn"i  seem  to  be  enough  in 
terms  of  holding  power  in  your 
particular  case.,. it's  an  individual 
judgment  calh 

"rve  been  very  happy  with  the 
results,  it  was  easy  to  build  and 
install*  and  it*s  served  my  pur- 
poses nicely.  Wind  ;ind  weather 
are  obviously  not  considerations, 
and  the  beam  should  easily  last 
another  30  ycarsf  Though  not  in- 
tended as  a  big  DX  grabber,  my 
own  primary  interests  on  six 


meters  are  local  contacts  and 
checking  into  a  few  area  nets.  The 
indoor  location  has  done  that 
for  me  noblv.  In  fact.  I'm  now 
looking  forward  lo  building  a 
iwo-meter  quad  to  go  above  the 
six-meter  beam!" 

Moderator  j  note:  Wow,  Tom 's 
atric  must  be  a  lot  taller  than 
mine,  but  his  suggestions  are  well 
taken.  Keep  this  easy  support 
structure  in  mind  if  you  think  you 
can  use  an  attic  installation,  per- 
haps to  comply  M'ith  no-outdoor- 
antenna  covenants,  or  just  to  keep 
a  lower  profile  in  your  overall 
antenna  farm  needs.  Toms  sup- 
pan  could  even  be  taken  up  to  the 
attic  in  pieces,  and  the  final 
assembly  quickly  completed  via 
pre -drilled  holes  for  long  wood 
screws,  or  it  might  simply  he 
glued  together  in -place  {using  ei- 
ther hot-melt  or  quick-setting  liq- 
uid udhesives).  Before  insiaUin^ 
any  anlemia  in  your  attic,  how- 
every  make  a  quick  RF  check  at 
or  near  the  frequency  that  you  're 
in  le  res  ted  in  using.  Some  a.sphait 
shingles  hcive  aluminum  strips  on 
their  underside...  used  to  keep  I  he 
'seal-tab  frotn  sealing  W  the  next 
shingle  before  installation.  These 
unseen  metal  strips  can  wreak 
havoc  on  the  passage  of  RF  en- 
ergy through  a  roof  covered  with 
this  type  of  shingle...  I  know  first - 
hnnd—Vve  got  them!  After 
my  new  roof  was  installed  a  num- 
ber of  years  ago,  my  o^-ihe-air 


feleviston  reception  was  almost 
twnexistetit  from  my  attic- in- 
stalled TV  antenna .  The  next  rime 

my  home  needs  reroofmg,  those 
shingles  are  going!  A  small  bat- 
tery-operated TV  set  or  ham 
hand -he  Id  transceiver  operated 
from  up  in  the  attic  should  tell  you 
immediately  if  your  shingles  are 
the  of  the  RF  attenuating  variety 
or  not,  A  pocket  TV  tuned  to 
Chatmel  2  to  6  will  indicate  how 
well  six  meters  tnight  work.  Chan- 
nels 7  to  13  give  you  u  good  idea 
about  los.se s  near  our  nvo-tneter 
and  220  MHz  bands.  The  UHF  TV 
channels  can  he  used  to  judge  the 
results  you  might  expect  on  70  an 
and  above. 

Don't  bypass  this! 

From  Ken  Guge  K9KPM: 

"You've  probiibly  seen  ihem  at 
hamfcsts,  but  perhaps  you*ve 
simply  walked  by..-rni  referring 
lo  those  B&W  bypass  coa^ 
switches.  Barker  &  Williamson 
makes  a  coax  switch  that  can  he 
used  for  bypassing  a  linear  an> 
plificr,  receiver  preump  or  tuher 
coax- fed  accessory...  in  L'a.sc  you 
might  want  to  switch  the  device 
out  of  the  circuit  at  times,  with 
just  a  tlick  of  the  wrist.  Sure,  your 
linear  amp  already  has  a  built-in 
bypass  relay*  and  maybe  yonr 
transceiver's  RFpreampdoes  too, 
but  wait,  that's  not  all  that  these 
I  handy  bypass  switches  can  do. 
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Fig.  6,  Coaxiai  byfmss  m*ttch  grounds  the  .station  antenna  and  the  Transceivers  input  during  non-operating 
times  to  offer  some  protection  against  lightning  and  static-induced  voliages. 
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'If  you'd  like  lo  be  able  to 
route  your  transceiver's  signal 
around  everything,  all  at  once, 
the  bypass  switch  can  do  it  for 
you  easily.  Most  of  us  have  the 
output  of  our  transceivers  feed- 
ing into  an  SWR-metering  cir- 
cuit of  some  sort*  maybe  an 
external  RF  signal  preamp.  per- 
haps a  linear  amplifier*  a  moni- 
tor scope,  an  antenna  tuner 
(variable  antenna  matching  net- 
work), a  low-pass  filter,  and 
often  other  necessary  'accesso- 
ries/ alt  of  which  can  cause 
problems  of  their  own.  Loose 
PL-259  coax  fittings,  bad 
cables,  intermittent  internal  con- 
nections can  all  interrupt  our 
QSOs  even  when  the  transceiver 
itself  may  be  operating  per- 
fectly. A  coaxial  bypass  switch 
in  line  is  the  answer  and  Fig.  5 
shows  the  idea  in  block  diagram 
style.  Just  throw  the  switch  into 
its  bypass  position  and  you  can 
instantly  work  around  any  and 
all  of  these  potential  QSO  spoil- 
ers! You  can  always  trouble- 
shoot  the  defective  device  later 
on — the  main  objective  here  is 
to  keep  you  on  the  air  now, 

"A  coaxial  bypass  switch  can 
also  be  used  to  effectively 
ground  your  antenna's  transmis- 
sion line,  and  your  Irimscciver's 
input,  when  the  station  is  shut 
down  fonhc  nighi.  Flgp  6  shows 
one  such  arrangemeni.  Of 
course  you'll  want  lo  be  sure  lo 
remember  to  place  the  switch  in 
the  ON- AIR  position  whenever 
you're  going  to  operate,  but  its 
QRT  position  will  help  lo  pro* 
Lect  your  equipment  from  light- 
ing or  static-induced  diimagc 
when  il^s  not  in  use. 

"On  the  test  bench,  a  coaxial 
bypass  switch  can  come  in  very 
handy  tor  checking  the  results 
of  a  unit-under-test,  by  permit- 
ting you  to  quickly  switch  the 
unit  in  and  out  of  the  circuit 
(such  as  an  RF  preamp),  in  or- 
der to  judge  more  accurately 
whether  the  unit  is  doing  what 
it*s  supposed  to  do. 

'H  would  guess  thai  all  the 
previously  mentioned  uses  are 
more  or  less  what  the  switch 
manufacturer  had  in  mind  when 
the  decision  was  made  to  offer 
a  product  like  this  to  the  ama- 
teur radio  market. but  there*s 
one  more!  1  doubt  that  B&W 
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Fig.  7.  Two  coaxial  bypasses  being  used  as  A-B  transfer  switches  to  permit  one  transmission  line  to  serve 
for  both  HF  and  VHF  operation  at  different  iocadons  within  the  same  home  station  setup. 


really  intended  their  551 A  coax 
bypass  switch  to  perfomi  as  a 
two-position  coaxial  selector 
switch,  but  it  can.  If  you  look  at 
how  the  switch  is  internally  con- 
structed in  Figs*  4(a)  and  4{b), 
yon  can  see  that  it's  basically  an 
SPDT  switch  ganged  with  an 
SPST  *  secondary'  switch.  Ignor- 
ing the  SPST  'secondary'  sec- 
tion a.nd  connector  #1,  you  can 
utilize  the  SPDT  section  as  a 
standard  two-position  coax 
switch  (an  A-B  switch).  For  in- 
stance, connecting  a  coax  cable 
between  connector  #3  and  your 
transceiver's  output,  you  can 
switch  between  two  separate 
antennas  connected  to  comiec- 
tors  #2  and  #4.  You  can  also  use 
the  same  idea  in  reverse  to  se- 
lect between  two  transceivers 
and  one  antenna  by  connecting 
the  antenna  to  #3  and  the  trans- 
ceivers to  connectors  #2  and  #4 
respectively, 

'Tm  using  a  variation  on  that 
idea  in  my  own  station  as  shown 
in  Fig.  7.  [n  the  cold  weather,  1 
prefer  to  do  my  HF  and  VHF  op- 
erating from  my  upstairs  office/ 
den,  rather  than  from  the  chillier 
basement  ham  shack.  With  an 
SPDT  coax  switch  on  each  end 
of  the  line,  I  can  use  a  single 
coax  cable  running  up  to  the  den 
by  using  the  Fig.  7  hookup. 
There  are  many  other  uses,  lim- 
ited only  by  your  imagination 
and  your  own  particular  switch- 
ing needs,  T  hope  these  sugges- 
lions  have  provided  some  food 
for  thought  for  fellow  'Ham  To 
Ham'  readers... and  remember: 
Don'!  pass  up  this  tittle  gem  at 
your  next  hamfest,  it's  not  just 
for  bypassing  any  more!" 


Moderator's  note:  Ken  al- 
ways seems  to  bring  out  inno- 
vative and  surprising  uses  for 
devices  that  many  of  us  would 
never  have  thought  of  on  our 
own...  thanks  for  another,  Ken, 
By  the  way,  the  manually  acti- 
vated bypass  switches  that  Ken 
referred  to  come  in  voltage-ac- 
tuated coax  relay  form  as  well. 
I've  been  using  a  I20V  AC  ac- 
tuated coax  bypass  relay  in  my 
own  station  to  switch  my  con- 
glomeration of  in-line  accesso- 
ries out  of  the  circuit  between 
my  transceiver  and  my  antenna 
in  an  emergency... and  it  works 
nicely  (Fve  had  to  use  it  a  few 
Times,  too!).  Again,  you  can  of- 
ten find  these  bypass  relays  at 
hamfests  with  6V,  I2V,  24V and 
120V  coils  (both  in  AC  ^  DC 
varieties).  Just  be  careful  that 
you  know  what  voltage  you* re 
buying  and  thai  the  coil  reads 
continuity  with  an  ohmmeter 
(you  do  carry  a  pocket-sized 
VOM  with  you  to  the  hamfests, 
don't  you?). 

Murphy's  Corollary:  Any 
electrnnic  component,  selected 
at  random,  from  a  group  of  com- 
ponents having  99%  reliability, 
will  fall  into  thai  1%  remaining 
category! 

Remember  to  keep  your  ideas 
coming  this  way;  Vvn  always 
looking  for  w^orthwhile  tips, 
ideas,  suggestions,  shortcuts 
and  innovative  ways  of  do- 
ing things  in  and  around  the 
ham  shack.,,  like  those  in  this 
month's  offerings.  So  again,  as 
always,  many  thanks  to  the 
contributors  to  this  month's 
column,  including; 


Sam  Ulbing  N4UAU 
5200  NW  43rd  Street 
Suite  102-177 
GainesvUle  FL  32606 

Tom  Hart  AD  IB 
54  Hermaine  Avenue 
Dedham  MA  02026 

KenGugeK9KPM 
1107  E.  Woodrow  Avenue 
Lombard  IL  60148 

Note:  The  ideas  and  sugges- 
tions contributed  to  this  column 
by  its  readers  have  not  necessar- 
ily been  tested  by  the  column's 
moderator  nor  by  the  staff  of  13 
Magazine,  and  thus  no  guaran- 
tee of  operational  success  is  im- 
plied. Always  use  your  own  best 
judgment  before  modifying  any 
electronic  item  from  the  origi- 
nal equipment  manufacturer's 
specifications.  No  responsibility 
is  implied  by  the  moderator  or 
73  Magazine /*::>r  any  equipment 
damage  or  malfunction  result- 
ing from  information  supplied  in 
this  column. 

Please  send  all  correspondence 
relating  to  this  column  to  73 
Magazine's  "Ham  To  Ham"  col- 
umn, c/o  Dave  Miller  NZ9E, 
7462  Lawler  Avenue,  Niks  IL 
60714-3108,  USA.  All  contribu- 
tions used  in  this  column  will 
be  reimbursed  by  a  contributor's 
fee  of  $10,  which  includes  its  ex- 
elusive  use  by  73.  We  will  attempt 
to  respond  to  all  legitimate 
contributors'  ideas  in  a  timely 
manner,  but  be  sure  to  send 
all  specific  questions  on  any 
particular  lip  to  the  originator  of 
the  idea,  not  to  this  column's 
moderator  nor  to  73. 


NlUER  SRV  DIE 

Continued  Jroni  page  83 

the  speed  of  light  you  have 
a  huge  amount  of  energy 
released.  This  is  how  Dr- 
Patterson's  CETI  group  has 
been  able  to  demonstrate  effi- 
ciencies of  up  to  2,000  times 
more  energy  being  produced 
than  is  going  into  their  test 
cells. 

No,  they  didn't  teach  the 
transmutation  of  elements  when 
I  went  to  college.  They're  still 
not  teaching  it,  but  they  will 
be  in  a  few  years.  Heck,  when 
I  went  to  college  the  very 
idea  of  solid  state  electronic 
devices  was  ridiculous.  If 
anyone  had  been  able  to 
teleport  a  Power  PC  chip 
back  through  time  the  entire 
resources  of  the  world  could 
not  have  duplicated  it,  much 
less  today's  LCD  color  laptop 
screens. 

My  predictions  of  four  years 
ago,  when  I  started  writing 
about  cold  fusion,  haven't 
changed — they've  only  been 
substantiated  by  researchers 
in  Japan,  Russia,  Italy,  India, 
France,  and  the  US,  Tm  more 
convinced  than  ever  that  this 
is  going  to  be  one  of  the  larg- 
est industries  in  the  world  in 
another  20  years. 

Hey.  you  snickered  and  ridi- 
culed me  20  years  ago  for  writ- 
ing in  my  editorials  that  the 
personal  computer  would  one 
day  rival  the  automotive  indus- 
try in  size,  with  computers  in 
every  home.  Now  I  chuckle  ev- 
ery time  I  hear  a  radio  ad  for 
software,  or  see  TV  ads  for 
personal  computers. 

And  just  as  the  opportunities 
for  getting  in  on  the  ground 
floor  were  there  for  the  enter- 
prising 20  years  ago  in  the 
computer  field,  today  they're 
wide  open  in  the  soon- to-be 
new  energy  field.  Will  Dennis 
Cravens^  who  started  out  build- 
ing cold  fusion  reactors  in  his 
basement  a  few  years  ago,  be 
one  of  tomorrow's  zitlionaires? 
The  chances  are  very  good. 
Despite  the  enormous  resis- 
tance of  our  scientific  elite  and 
the  power  companies,  Dennis 
and  Doc  Patterson  are  laying  th 

e  groundwork  for  a  world 
B"of  almost  unlimited  low-cost 
non-polluting  energy.  And  Dr 
Kozima  is  busy  explaining  to 
any  of  the  scientific  commujiity 
not  totally  blindered  the  hows  and 
whys  of  what's  happening.        u 
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FOR  SALE:  D104  Microphone, 
like  new.  (219)277-1786. 

BNB600 

FOR  SALE:  OUR  QRP  Clas- 
sic 2040.  Astron  power  supply. 
Si.  Louis  Tuner.  All  mint  operat- 
ing shape.  $240.  {9X2)  578- 
3401,  BNB702 

TIRED  OF  IRONING?   PCB 

service.  No  $  setup,  free  scan- 
ning availahle.  FIRST  PROTO, 
4201  University  Drive  #102. 
Durham  NC  27707.  (919)  403- 
8243.  BNB5005 

NEEDED  Schematic  or  manual 
for  Magnum  '^Mark  VI"  RF 
AMR    Contact    C,A.    Jordan, 

23)5  Kilborne  Drive.  Chaiiouc 
NC  28205.  (704)531-1711. 

BNB402 


RF    TRANSISTORS    TUBES 

2SC2879.  2SC197U  2SC1972. 
MRF247,  MRF455,  MB87[9, 
2SC1307.  2SC2029;  MRF454, 
2SC3133>  4CX250B.  12DQ6, 
6KG6A,  etc.  WESTGATE, 
(800)  213-4563.  BNB6000 

ASTRON  power  supply,  brand- 
new  w/warranty,  RS20M  $99, 
RS35M  $145/  RS50M  $209, 
RS70M  $249.  Call  for  other 
models.  (818)  28<>-01l8. 

BNB4II 

WANTED:  C'VG+  cond  older 
niobiles/hts:IC22A/S/U,  33  U, 
lC273/4A/AT,13-509/76ers. 
most  any  non-mcin  synth  rigs. 
Also  xtals  +  assys  for  above. 
Mark  Whiteman  N7TRZ,  NE 
114  Ave.,  Portland  OR  97220- 
2245.  (503)  257^3820.  BNB203 


OFT  RER 


WtUL/'TWERE  WEUT  ^SRCV,  ED,  WlLWVA  AUD  ftU-. 
TH£  POi^Te  we  6)\TUtReD  RDff  FIELD  OM  I 
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HEATH  COMPANY  is  selling 
photocopies  of  most  Heathkit 
manuals.  Only  authorized  source 
ior  copyright  manuals.  Phone: 
(616)  925-5899.  8-4  ET.     BNB964 

MAHLON  LOOMIS,  INVEN- 
TOR OF  RADIO;  by  Tliomas 

Appleby,  (Copyright  1967.)  Sec- 
ond printing  available  from 
JOHAN  K.V.  SVANHOLM 
N3RF,  SVANHOLM  RE^ 
SEARCH  LABORATORIES, 
P.O  Box  81,  Washington  DC 
20044.  Please  send  $25.00  dona- 
tion with  $5,00  fbr  S&H.      BNB420 

CLASSIC  RADIOS,  Radio 
Finder  web  list  revised  weekly: 
Iwwwjadiorinderxomj,  TEL/ 
FAX  (313)  454-1890.  [Under 
@radiofinder.comJ.       BNB700 

AUDIO  EQUIPMENT  WANTED: 

1930s- 1960s.  Tube-type  amplifi- 
ers, large  or  small  speakers,  mix- 
ers,  microphones,  tubes,   parts, 


etc.  EspecialJy  Westem  Elecoic, 
Jensen,  Marantz,  Mcintosh, 
J.B.L.,  etc.  (800)  251-5454, 

BNB202 

BREAK  THE  CODE  BAR- 
RIER: A  selldiypnosis  tape  that 
allows  you  to  learn  or  increase 
code  speed  easily  and  quickly. 
To  order  send  $14.95  +  $3.00 
S&H  to  Dr.  Hal  Goodman,  PO. 
Box  184,  Ejistport  ME  0463  L 
For  more  info,  send  SASH  or  see 
[http://wwwjieiiiaiae.com/ 
w3uwh/morse,htm].     BNB203 1 

DSS  BIBLE  Volume  2.  All  new 

information  -  No  duplication 
From  Volume  L  200+  pages, 
280+  files,  $79.95  +  $5.50  P+H. 
DSS  BHIEE  Volume  L  -  $49.95 
PPD.  DSS  SECRETS-  All  Pat-^ 
ems  $69.95.  AH  $179.95.  VIS  A/ 
MC  TELECODE  1-520-726- 
2833,  [htip://www.hackerscata 
log.coml.  BNB1024 


Radio  Bookshop 

ORDER  FORM 


YoLi  may  ^irdt?r  by  mail  f-LHephofie.  a-  fiut.  All  paymeuLq  are  ifj  he  in  US  liuids.  AlJtiw  4  uTseks  for  dellveryl 
t  Ptic&s  yubjtxit  K*  t:hiin^  wid>o«  L  taotice  if  supplici's  increase  prioi^  or  new  i'diikMis  avii  mj^^^n'..]  i 


TULE 


QTY 


PRICE 


S&H* 
TOTAL  $ 


TOTAL 


Shipping:  All  ofders  add  $5.00  handling  ^plus 
there  is  an  additional  at  cost  shipping  charge 
added  to  all  foreign  orders.  We  ship  UPS  where 
possible,  please  give  us  street  address. 

Make  checks  payable  to  "Radio  Bookshop." 

Foreign  Orders:  Chose  one   D surface  shipping 

(Surface  delivery  may  take  2-3  months.) 

*Note:  The  actual  foreign  shipping  costs  will  be  additional  to  the 

regular  shipping  and  handling  fees. 


I_l  air  shipping 


Name 


Phone 


lAddress 
jcity 


Stale 


Zip 


Country 


{ 


Total  Paid  $ 
Card# 


Signature 


$1 0  minimum  for  credit  card  orders  I 

DCheck/Money  Order    HAMEX    DMC  DVISaI 

Expires  I 

1 


Date 


'!r, 


ijfelephone:  603-924-0068,  800-274-7373,  FAX  603-924-8613 
Iviall:  Radio  Bookshop,  Dept.  396, 70  Route  202  N,  Petertforough  NH  03458 


I 


□  YES,  Send  me  12  issues  of  73  at  the  low  rate  of  ' 

I  $24.97  (save  47%  over  tlie  cover  price).  Canada  add  $7  I 
I  plus  $1 .40  GST;  Foreign  add  $1 9  surface;  $42  airmail.      I 


Latest  Release;  TITAN  DX 


I 
I 


A 


We  at  GAP  realise  there  isn t  a  perftt  i  .intenoa  No  sin- 
gular antenna  will  scream  DX  on  80  and  be  the  best  for 
focal  nets  on  1 0.  If  anyone  teKs  you  there  is*  bewarel  Tlu' 
perfect  antenna  does  not  exjst  but  the  right  one  for  you 
may.  If  you  want  something  to  bust  the  pile  on  the  low 
bands,  then  consider  the  Voyager  Just  starting  out  fn 
ham  radio  and  need  a  great  general  coverage  antenna, 
the  Challenger  Is  e^sy  to  assemble  and  for  little  effort  wjii 
yield  superior  performance,  espe- 
cially on  DX.  Maybe  you  know- 
ingly or  unknowfngty  moved  into 
one  of  those  "restricted  areas" 
where  the  Eagles  limited  visibility, 
but  unlfmjted  abffity  is  desired, 


m 


Jl 


Li   ■''■ 

■ilT 


Eagle  DX 


Challenger  DX 


Voyager  DX 


This  chart  helps  you  select  the  right  GAP  antenna.  W  hen  comparing  GAP5,  bandwidth 
IS  not  a  concern,  With  few  exceptions,  a  GAP  yields  continuous  coverage  under  2:1  for  the 
ENTIRE  BAND. 

AJI  antennas  utilize  a  GAP  efevated  asymmetric  feed,  A  major  benefit  ts  the  virtual  e^imf- 
nation  of  the  earth  loss,  so  more  RF  radiates  Into  the  air  instead  of  the  ground.  This  feed 
Is  why  a  GAP  requires  NO  RADIALS,  Just  as  elevating  a  GAP  offers  no  5ignrf?cant  improve- 
ment to  its  performance,  adding  radfals  won't  either,  making  set  up  a  breeze 

A  GAP  antenna  has  no  traps,  coils  or  transformers.  This  is  important.  The  greatest 
sources  of  ftjilure  in  mu/tit>and  antennas  are  these  devices.  Perhaps  you  heard  someone 
discuss  a  trap  that  had  melted,  arced  or  became  full  of  water  /mprovements  to  these  inher- 
ent  problems  are  the  focus  of  the  antenna  manufacturer  while  the  basic  design  of  the 
antenna  remains  unchanged-  GAP  improved  the  trap  by  efiminating  itf  Removing  these 
devfces  means  they  dont  have  to  be  tuned  and.  more  importantly  won't  be  detuned  by 
the  first  ice  or  ram.  Ttie  absence  of  these  devices  improves  antenna  reliabffjty.  stability  and 
increases  bandwidth* 

Another  major  advantage  to  a  GAP  antenna  Is  Its  NO  tune  feature.  Screws  are  simply 
inserted  into  predrif^ed  holes  with  a  supplied  nutdriver. 

The  secret  is  out  and  people  in  the  know  say: 
CQ- 'The  GAP  consistently  outperformed  base-fed  antennas,  .and  was  quieter" 
73- This  is  a  real  DX  antenna,  much  quieter  than  other  verticals," 
RF-'To  say  this  antenna  is  effective  wouW  be  a  real  understatement.  Switching  back  and 
forth  on  40m  between  another  mult/band  HF  vertical  and  the  GAP  there  was  no  compan 
son.  Signals  were  always  stronger  on  the  GAR  sometimes  by  S  units,  not  just  DBs." 
Worfdradto-  These  guys  have  solved  the  probfem  associated  wrth  verticals.  That  is,  an 
awful  fot  of  RF  rs  watfowmg  around  and  dropping  into  the  dirt  instead  of  going  outward 
£x>und.  A  haff-wave  vertical  does  need  radia/s  rf  it  rs  end  fed  (at  the  bottom].  But  the  same 
haif-wave  vertical  does  not  (as  much,  hardly  at  all)  if  is  fed  in  the  center." 
fEEE-'Near  field  and  power  density  analyses  show  another  advantage  of  ihis  antenna 
(asymmetric  vertical  dipole):  it  decreases  the  power  density  close  to  the  ground,  and  so 
avoids  power  dissipation  In  the  soil  below  it.  The  input  impedance  is  very  stable  and 
almost  independent  of  ground  conductivity.  This  antenna  can  operate  with  high  radiation 
efficiency  in  the  MF  AM  standard  broadcast  band,  without  the  classical  buried  ground 
plane,  so  as  loyi'eid  easier  insta/fation  and  maintenance," 


This  all  purpose  antenna  is 
designed  to  operate  I  On> 
80m.  WARC  bands  included. 
it  sits  on  a  f  -1  /4"  pipe  and 
can  be  mounted  close  to  the 
ground  or  up  on  a  roof.  Its 
bandwidth  and  no  tune  fea- 
ture make  it  an  Ideal  antenna 
for  the  Ifmlted  space  erNlron- 
ment  as  we/I  as  a  terrific  addi- 
tion to  the  dntenna  farm. 


MODEL 

BANDS  OF  OPERATION 

HT 

WT 

MOUNT 

COUNTER- 
POISE 

COST 

2m 

6m 

lOm 

12m 

)5m 

17m 

20m 

30m 

4Um 

80m 

160m 

Challenger  DX 

■ 

■ 

■ 

■ 

■ 

■ 

■   ' 

■ 

31.5' 

21  lbs 

Drop  In 
Ground  Mount 

3  Wires 
@25" 

S259 

Eagle  DX 

■ 

■ 

■ 

■ 

■ 

■ 

21.5" 

19  lbs 

1-1/4"  pipe 

80"  Rigid 

S269 

Titan  DX 

■ 

* 

■ 

■ 

■ 

■ 

■ 

■ 

25' 

25  lbs 

1-1/4"  pipe 

SO"  Rigid 

S299 

Voyager  DX 

■ 

■ 

■ 

■ 

45' 

39  lbs 

Hinged  Base 

3  Wires 
®57' 

S399 

ANTENNA 

PRODUCTS  INC. 

6010  N.  Old  DJxteHwy. 
Vera  Beach,  FL  32967 


TO  ORDER,  CALL      J 

(561)778-3728 

Come  Vigil  Us  At      gapantennaxom 


WBHQ 


i» 


Connect  to 


u« 


wQdd 


♦  ♦ 


A  full  range  of  cellular 
antennas  is  available:  hole 
mount,  magnetic  mount, 
on-glass  and  base  station. 


I 


SKA  909  f/4 


MICROCELL  MAG 


^ 


SKA  90T  C 


SGM  900 


46049  VOLTA  MANTOVANA  -  MN  ■ 

NORTH  AMERICA  OFFICE:   TORONTO 


-Tel.  (39)  376/801515 -Fox (39) 376/801254 

CANADA  -  TEL  (51 9]  650  9277  •  fax  [5 1 9)  650  1 77? 


sti. 


